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PENNSYLVANIA STATE UNIV UNIVERSITY PARK DEPT oF
ARCHITECTURAL EN~GINEERING

THE FEASIBILITY OF AUGMENTING BELOW-GRADE SHELTER
HABITABILITY WITH CONDITIONED AIR& (U)

DESCRIPTIVE NOTE: FINAL REPT9,
JAN 70 119P EVERETTS..IOHN ,jR.;AITT,

DONALD R. lhCLAUGHLIN,EVERETT Re.
CONTRACT: DAhCZO.4&-C-0175
PkoJ: OCU-123.30

UNCLAbSIFIEP REPORT
PORTIONS OF THIS DOCUMENT ARE NOT FULLY LL6IBLE.

SUPPLEMENTARY NOTE: LIMITED NUMBER Of COPIES CONTAINING
COLOR OTHER THAN BLACK AND WHITE ARE AVAILABLE UNTIL STUCK
is EXHAUSTED- REPRODUCTIONS *ILL BE MADE IN BLACK AND
AMITE ONLY.

DESCRIPTORS: (*FALLOUT SHELTERS, $VENTILATION).
i9AIR CONDITIONING EQUIPmENT, FALLOUT SHELTERS).
CIVIL OEFENSj. SYSTEMS, COOLING, BUILDINGS.
HUMIOITY CUl

BELOW-GRADE SHELTERS IN BUILDINGS WITH COmFORT AIR

CONDITIONIN4 HAy BE MADE HORE HABITABLE BY UTILIZING
THE AIR CONOITIONING EQUIPMENT TO COOL ALL OR PART OF

THE VENT16ATION AIR. THE VARIOUiS TYPES OF AIR
CONDITIUiNING EQIJIPMENT ARE CONSIDERED FOR THEIR
CHARACTERISTICS PERTINENT TO OPERATINII UNuER
CONDITIONS uF TeMPERATURE AND HUMIDITY KIGHER THAN
NORMAL FOR COMFORT STANDARDS AND HO* THE SYSTFMS
RIGHT BE MOOIFILD TO SUPPLY THE CONDITIONED AIR TO A
BELLOS(RAUE SPACE. COMPUTATION PROGRAM% ARE
INCLUDEU TO EXPEDITE !HE CALCULATIONS Of SHELTER
CONDITIONS* (AUTMORI lul

UNCLASSIFIED /ZUML7
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An-701 761 4b/3
OAK RIDGE NATIONAL LAU TENN

SYSTEMS ANALYSIS OF U. 5, CIVIL DEFENSE VIANATIONAL BLAST bhELTEj SYSTEMS, (01

MAR 70 203P HAALANDeCARSTEN me I
KEPT. NO, ORNL-Tm-2457
CONTRACT; OCU-PS.64-2z8

UNCLASSIFIED REPORT

DESCRIPTORS: (*CIVIL DEFENSE SYSTEMS. SHELTENSI,(*SHELTEMS, FEASIBILITY STUDIES), SLAST,
SURFACE dURST, UNDERGROUND STRUCTURES, REVETMENTS,
DOORS. PERFOhMANCE(HUMAN),
REACTION(PSYCHOLOGYI, NUCLEAR EXPLOSION DAMAGE.
COSTS, COST LFFELTIVENESS, POPULATION,
ALGORITHMS 

IU)IDENTIFIERS: COMPUTER ANALYSIS (U)

THEORETICALLY FEASIBLE ALTERNATIVE NATIONAL BLASTSHE.TER SYSTEMS. INCLUDING DEPLOYMENT SCHEMES. cOSTS,
AND EFFECTIVENESS AGAINST NUCLEAR ATTACKS ARESTUDIED, VARIOUS FEASIBLE ALTERNATIVEb AREDESCRIBED WITH A LIST OF INDEPENDENT PARAMETERS OFFUNCTION AND OPERATION. THE USEFUL DOMAIN OF THEPARAMETERS ARE ESTAULISMED BY INVESTIGATION OF THERANGE OF FEASIBILITY AND PRACTICALITY- VANIOUSKINDS OF SYSTEMS ARE THEN THEORETICALLY CONSTRUCTED
*ITHIN THE HOUNDA4IES ESTABLISHED BY THE 1MPOSEDLIMITATIONS, THESE SYSTEMS *ERE INVESTIGATED FONCOST, AND FUR THE NUMMER OF FATALITIES RESULTING FROMVARIOUS SIZE NUCLEAR ATTACKS. THE COST PER SURVIVOR
AODLD WAS USED AS A MEASURE OF EFFECTIVENESS,INVESTIGATIONS oERE PERFORMED ANALYTICALLY AND bYDIGITAL CUOPUTENe (AUTHOR) (U)
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Ao-703 V3b Ib/3 s/10
SYSTEM UEVELOPMENT CORP SANTA MONICA CALIF

FURTHLN STUuY Of THE ADOPTION-DIFFUION PROCESSES
IN OEiELOPMLNT OF SHELTER IN NEW CONSTRUCTION. (U0

FEb 70 13dP *ELLISCH$J. B. ;BANCROFT.
Be H. IHANEYsTs Pe iSbOROoNEoR.

REPTs NU. SDC-TM-4213/OOb/00
CoNTRnCTI UAHCZ6-bC-010
PROJ: OCu-4832C

UNCLASSIFIED REPORT

DESCRIPTORSI (eCIVIL DEFENSE SYSTEMS, SHELTERS)%
(*POPULATION, ATTITUUES)o CALIFORNIA, ARIZUNA,

wUESTIONNAIRES, STATISTICAL ANALYSIS. dUILUINGS,
HOUSING (U)

IDENTIFIERS; COLLECTIVE PROTECTION. HOME
MODIFICATION (U)

THE DOCUMENT PRtSEMNS THE MLTHOUOLOQY AND FiNnlIGS
OF TWO $TUDIES oF THE OIECT MAIL SHELTER

DEVELOPMENT PLAN. IN ONE STUDY OCD COMPUTER
PRINTOUT DATA ARE ANALYZED: IN THE OTHERg DATA FROM
INTERVIE*S "ITh OviNERS IN CALIFORNIA AND ARIZONA
ARE ANAIYZEOo FINUINGS FROM THE STUOIES DEMONSTRATE
THAT THERE ARE MARKED DIFFERENCES BETWEEN PUBLIC ANU
PRIVATE O*NERS IN THE DIMENSIONS cF ATTITUDE,
INFORMATION LEVEL, AND ACTIONS TAKEN IN RELATION TO
THE ADOPTION OF THE INNOVATION. (AUTHUR) 1U)

3
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AO-70 5OU 15/3 13/13
DEFLNSE OUCWNENTATION CENTER ALEXANDRIA VA

CIVIL OtFENbE SYSTEMS: SHELTERS@ VOLUME I@ (U)

DESCRIPTIVE NOTE: REPORT BIBLIOGRAPHY FEB 60-A116 69.
APR 70 265P

Rt.PTo NO. OO¢TAS-7O-3a-I

UNCLASSIFIEO REPORT

SUPPLEMENTARY NuTt: SEE ALSO VOLUME 2, AD-066
iSOL&

OLSCRIPTORS: isCIvIL DEFENSE SYSTEMS,
*BIBLIJUGHAPHIES). 195HELTERS, CIVIL DEFEO&
sYSTEMSI, FALLOUT SHELTERS. RADIOACTIVE FALLOUT,
NUCLEAR EXPLUSIONS, SHIELDINg, CONCRETE, FIRE
SAFETY, VENTILATIONg CIVIL DEFEN5E PLRSONNEL,
UNDERGROUND STRUCTURES, LIFE EXPECTANCY, CONFINLU
ENVIRONMENTS, FOOD. STRESS(PSYCHOLOGY)o
TRAINING 4U)

THE 8IeLIorGKAFHV IS VOLUME I OF A TnO-VOLUME sET
ON CIVIL DEFENSL SYSTLmsM; SELTER5. (U)

4

UNCLASS&FIEv /ZUML7



UNCLASSIFIED

ODC REPORT B18LIOGNAPHY SEARCH CONTROL NO. /ZOML7

AOD705 387 13/13 15/3
lIT RESLANCM INST CHICAGO ILL

Dl3TRIBTITON OF SLANTABLE CONSTRUCTtON. lUl

DESCRIPTIVE NOTE: FINAL REPTe,
MAN 7U 142P STEPANEKIOTTO 49 1

REPT, NO. IITRIj6IS6IFR
CONTRACT: DAMC2O-68-C-U153
PROJI OCO-I634A. IITRI-J611

UNCLASSIFIEu REPORT

DESCRIPTONS: (9CIVIL DEFENSE SYSTEmS, bUILDINGs).
(OBUILOINGSt STATISTICAL ANALYIIS)o URdAN AREASs
ShELt'ERS, DREDICTIONS fU3

THE OUJECTIVE OF THE ST.DY *AS TO DEVELOP A METHOD
OF OETERMINING LOCATIONS AND DESCRIPTIONS OF NE4
CONSTRUCTION ANTICIPATED IN A SAMPLE STANDARD
METROPOLITAN STATISTICAL AREA (SMSAI OVER THE
PERIOD 1970 TO 1980. THE METHOD FIRST ESTABLISHED
THE STATE OF EXISTING CONSTRUCTION bY MEANS OF A
FIELD INVESTIGATION; THEN PROJECTIONS ARE MADE 6ITH
THE USE OF TREND CUNVES DEVELOPED FROM RECORDED DATA@
STRUCTURE PLAN AREASo TOTAL AREAS, AND SASEmENT
AREAS ARE PRESENTED FOR VARIOUS CATEGORIES OF
BUILDINIS. METHODS ARE ALSO PRESENTLD FOR LXTFNOING
THIS TECLHIUE TO OTHER SMSAIS OR THE ENTIRE
NATIONj DEPLNDING UPON THE DESIREO oEWREE OF
REFINEMLNT. (AUTHOR) (U)

UNCLASSIFIED /Z(JML7
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Aj-706 23b 15/3 5/11
IOWA STATE UNIV AMES UEPT OF SOCIOLOGY ANO
ANTHROPOLOGY

DIFFUSION OF FALLOUT SHELTER INNOVATIONS, A STUDY
OF PUBLIC AND HUME FALLOUT SHELTER ADOPTION IN THE
U. S. A. 196141 1966, 1968. (U)

DESCRIPTIVE NOTE: FINAL REpT.,

FEB 70 124P KLONGLANGERALU Es I
YARbROUtiHIPAUL ILUTZGENE M.

REPT. NO. kURAL SOCIOLUGy-81
CONTRACT: DAHCZD-69-C-OIO3
PROJ: OCO-t8iIH

UNCLASSIFIED REPORT

DESCRIPTORS: ($CIVIL DEFENSE SYSTEMS, FALLOOT
SHELTERS), (*FALLOUT SHELTERS, PUBLIC OPINION).
STATISTICAL DATA, ATTITUDES (U)

IDENTIFIERS: COL--ECTIVE PROTECTION, HOME
MODIFICATION, TRANSFER OF TECHNOLOGY (U)

THE STUDY ANALYZES THE US* POPULATION$S
ADOPTION ANU DIFFIJSIOiq OF PUBLIC AND HOME FALLOUT
sHELTER INNOVATIONS. THE ANALYSIS 15 bASE) ON DATA
COLLECTED INi Tht 1968 NATIONAL CIVIL DEFEiJSE
STUDY AND CoMPARED TO THL :"' AND 1964 NATIONAL
STUDIES, EACH SAMPLING 1500 RESPONDENTS.
(AUTHORI (U)
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RESEARCn TRIANGLE INST DURHAM N C OPERATIONS RESEARCH ANO
ECONOMICS DIV

VENTILATION KIT APPLICATION STUDY*.U

DE.SCRIPTIVE NOTE: FINAL. REpT. ~JUN 68-F-LB 70.
FEd 70 12,gP uR!GHT,NILTON U. ImILL.

E')AAR0 L. .'SA~ytRCARL T.

CONTRACT! OAhC20-668C-0166
PRO~J: UCO-123360 RTI-OU-400

UNCLA±bSIFIED I4EaOkT

OL.ScRIPTOAS: isCiViL DEFENSE SYSTcEMS* FALLOUT
SbiELTERStSJ i~rALLQOT S5iELTERS9 0COOLIN'.in
VENTILATINQa LQUIPMENt), VENTILATION. PVMPSs
bUILDINGS9 CuSTS. DEPL.OYMENT U

THE REPUHT vESCRIdES TmL DEVELOPMENT ANO FILLn
TCS~TING OF A MIETHODOLOGY FOR ALLOCATING AýND DEPLOYI:."
EHINGL.NCT VLNT1LATION EWUIPHENT TO FALLOUT SHELTEAS#
THE MLTmflOL,OLOY DEVELOPEDQ IS bAhED ON SIX BASIC
SHELTER CONFIGUmATIONb INTO *MICH NfSb STRucTURES
*M¶ICH1 REQOIHE ADDITIONAL VENTILATION HAf OL
CA'fEGIJIZLQ. DEVELOPMECNT OF THE METHODOLOGY
CONSISTED OF USING NFSS OATA FOR BUILD!NG~t ANO
DEFINING A ýANOARO SET Or VENTILATION EQUIP14ENT
DEPLOYHENT PLANS, FOR EACH COM8INLIIUN OF SHELTEk AkNl

PPEkTuRt. CO'%rIGURATIOpj. TwE VENTILAytI.N EvvIPmENT
CON$1EXED IN T,,IS MFTkUOOLU6Y INCLUDED A 3O-IhCH
NAAhQkLT-POo~ERu Py~g I 34 1INCm KE.ARNY PUMP, ANO
A 71-INCM KE.ARNY PgpqP. (AUTHOR) (U)

UNCLASSIFIED /Z .JNL7
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.ii-708 $7' 13/1 13/13 15/3
STANFORU IESEARCH INST MENLO PARK CALIF

VENTILATING AND MIXING PqOCESSES IN NONUNIFORm
SHELTER ENVIRuNMENTS* (U)

iDESCRIPTIVE NUTE: FINAL kEpTes
JAN 70 126P ALLENFRANK C. I

CONTRACT: DAHCZ0-68-C-QISS
SPNOJ: UCU-I2J6A, SRI-MU-7327

UNCLA!.SIFIED REPORT

DLSCRIPrOkS: (*CIVIL DEFENSE SYSTEmSo FALULUT
5HELTERSjo (*FALLOWT SMELTLRS, VENTILATION),

MATHEMATICAL MODOLLS MOISTURE, COOLING
VENTILATING EQUIPMENT, ENVIRONMENT, EQUATIONS (UI

IDENTIFIERS: CJLLECTIVE PRoTECTIGN (U)

VFNTIAT!ING SYSTEMS FOR SHELTER$ CAN bE SIJULaTEO
•Y LITHLR OF TAu ANALYTICAL MODELS. THE FIAST. THE
mISOSTAIEt MODEL, IS bAsEo ON TME ASSUHPTION THAT THE

ENVIRONMENT IS SPATIALLY UNIFORM. THIS STATE OF
UNIFORMITY (.A 6E APPROACHED ONLI t:TH A SYSTEM THAT
INCLUFVS u|bTRIOUTION OUCTWORK AND DIFFUSION OUTLETS.

THE SECONo. THE NONISUSTATE OR IVARISTATE' mOoEL.
IS bASEIL UN THE INCREMENTAL TRANSFER OF HtTABnLIC
HEAT ANO NQISTUk.E TO THE AIR AS It STREAMS TMROUG?4 AN

OCCUPIEU SPADE* THE VARISTATE "ODEL IS ASSOCIATED
.ITM NONUNIPORM ENVIRuNMENT5 ANC bYSTLMS THAT UO NOT
DISTRIBVTE AIR. &*UATIONS ARE DERIVED FOR
VENTILATING ANO MIXING PROCESSES ANQ FOR VARIABLE
PARAMETLRS. (AUTHOR) (U)

UNCLASSIFIED /ZUML7
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AD-711 lid 15/3 S/11

PITTSdUUGH UNIV PA DEPT OF SOCIOLOGY

THE PUBLIC05 PERCEPTION OF LOCAL CIVILIAN DEFENSE
EFFORTS AND FACILITIES (1U)

MAR 7U '4P COHENsFEARL b- I
CONTRACT: DAHC20O67-C-01ZZ
PROJ: OCU-•8I28

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTL; ONE IN A SERIES OF REPORTS ON
AMER1CANIS VIEWS AdOUT CIVIL DEFENSE ISSUES.

DLSCRIPTO0S: (*CIVlL DEFENSE SYSTEMS, *PUSLIC
OPINION), WUESTIONNAIRES. REVIE*5. FALLOUT
SHELTERS, NUCLEAR 6ARFARE (U)

AN UVERnoLLHING HAJORITY OF AMERICANS INDICATFD
IN JUNE 1960 THAT THE COUNTRY IOULD NOT at ENGAGEJ
IN A NUCLEAR *A4 aITHIN THE NExT FIVE YEAkS. THe
M4h.Em THE bOCIO-ECONOHIC CLASS, THE MORE OPTIMISM
PNEVAILLD, CONSkVUENTLY PUBLIC INTEREST IN CIVIL
DEFENSE AND RELtVANT INDIVIDUAL ACTIVITY -,AS LOA.
ALTNOVGM PEOPLE WERE MORE CERTAIN OF *HERm SHWLTER
WOULD bL SOUGHT IF A NUCLEAR ATTACK OCCURRED W"ILE AT
AORK RATHER TMAt, AT ROME, FEW PEOPLE HAD GIVEN THE
MATTER SERIOUS THOUGHT. MOST CITIZENS KNE. cOTMING
OF KHAT *AS 8ING ACCOMPLISHED BY CIVIL OLFENSL
OFFICERS ON THE LOCAL LEVEL. PEOPLE APPEANEO
UNCONCERNED AND REFUSED GENERALLY TO EVALUATE LOCAL
CIVIL OLFENSE PQOGRAHS. (AUTHOR) lU|

UNCLASSIFIEC /ZOMLI
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AD-712 36b b/I 15/3
GEORGIA EAPERIMLNT STATION EXPENIMENT

STORAGE STAdILITY OF CIVIL DEFENSE SHELTER

RATIOaS. (U)

DESCRIPTIVE NQTEI ANNUAL REPTs Noe go I JUL 69.30 JUN
7Up

JUN 70 lObP CECILsSAM fRe I
RLPTa NOe ISJ-VIII-GES
CONTRACT: DAMC20-Og-C-U4IS
PXO4: UCw-1312C, UGA-ST-I-S3

UNCLASSIFIEQ REPORT

SUPPLLMENTARY NQT~j SEL ALSO ANNUAL NLPTe NO. 7. AD-
69U ZOVo

ODScRIPTONS; (*FCOO, STORAGE)% (fFALLQkiT
5hELTERSO FOOD), CIVIL OEFENSE SYSTrMSs CEkEALs 2

CARBOHYDRATE$ STAdILITY. TEMPERATURE# MOISTURE,
CONTAINENS, PH4 UOORb, ACCEPTABILITY fUl

IDENTIFIERS: *SHtLTER NATIONS, FLAVOR (U)

A STORAGE STUOY WAS CUNOUCTED OVER A bEVEN-YEAR
PERIOD TO DETEReINC THE STABILITY OF REPRtStNTATIVE
TYPES OF CIVIL DEFENSE SHrLTER RATIONS. AT THE
OEGNINýN OF THIS PERIOD% 10 CEREAL ITEMS WERE
DEPOSITED IN STORAGE UVER AN INTERVAL OF FOUR MONTNbi
AND 3 CARbOhYDRATE SUPPLEmENTS aERE STORED aBoUT A
YEAR LATER* DlTERMINATIONS WERE ALSO MADE OF THE
STAo14ITY OF PACKAGIN4 MATERIALS IN OHICH TMi NATIONS
WERE STURLD. (AuTHOR) fUl

10
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AD-713 U17 13/13 13/I2 15/3
lIT RESLAXC1 INST C"ICAGO ILL

FIRE LAbORATORY TESTS. PHASE to (U]

OESCRIPTIVE NOTE: FINAL REPT.,
SEP 70 4'4iP *ATERHANsTHOMA$ C. I

CCjNTRACT. DAmC20-70-C-0206
PkOJ: UCO-IISSA, IITRI-dj6a3

UNCLASSIFIEO REPORT

DESCRIPTOKS; (*FALLOUT SHELTERS, *FIRE SAFLTy).
(OTEbT FACILITIES* CONSTHUCTION), CIVIL DEFENSE
5YbTEMS, PANLLSIsTRUCTURAl), REINFORCEP
CONCHETE, CONSTRUCTION MATERIALS, GASES, HEAT,
TEMPERATURE SENSITIVE ELEMENTS, VENTS, TEST
METHODS (U)

TME PRO4RAM REPORTED HEREIN HAS THE ObJEcrfvE OF
PROVIDING A VERSATILE, REUSEABLE FIRE TEST FACILITY
FOR EVALUATING THE FLOW OF HEAT AND FIRE 4ASES INTO
UNSEALED BASEHENT SHELTERS. INCLUDED IN THE FIRST
YEAH OF EFFORT *ERE THE CONSTRUCTION AND GENERAL
INSTRUMENTATION OF THE FACILITY AS WELL AS THE
CONDUCT OF AN INITIAL PROGRAM OF TESTS# BY
PROVIDING A FULL-SCALE STRUCTURE HAVING MANY OF THE
CONTROLLED FE&TURES OF LABORATORY EAPERIMLNTATION,
THE FACILITY IS ADAPTABLE TO SYSTEMATIC STUDY OF
VARIOUS PARAMETERS, AS WELL AS FO0 SpOT CHECKING
RESULTS CF THEORETICAL OR SMALL-SCALE LABORATORY
STUOIES. LI•ITEo RESULTS TO DATE INDICATE THAT
OLONIb FIREb COtNTAINEO WITHIN THE STRVUTVUAL INTERIOR
DU ;4OT TEND TO vIRCCT TOXIC GAStS TOWARD ;tEARGRuUNO
VENT LOtATIJNS. HOWEVER, THE HEATING CAuSED BY THE
DEBRIS fIRE OF A LIGHTLY PARTITIONED RESIDENTIAL
OCCUPANLY AOOED A HEAT LOAD THROUGH 12 IN. OF
CONCRLTL TO THE BASEMLNT SHELTER EQUAA. TO THAT
PROUUCEU bY THE OCCUPANTS. IAUTHOV) |U)

Ii

UNCLASSIFIEgJ /ZOML7
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A(j-7(q ~3045/ 5/ 1/URS RLSLARCfl CO SAN TMATEO CALIZF

DAM4AGE TO rE DxdJG INDUSTRY FROM NUCLEARATTACK AND NEsIJLTINQ REQUIREMENTS FOR REPAIRAND RECLAMIATION. 
tUl

DESCRIPTIVE NwJTEI FINAL. REpTs,
.4UL 70 182P STAKANMLO ;VAN iMuRNe*ILLIAM M1, :FOGtTeCARL No. I

REPT. ND. WJ-9.
CONTRACT: OAmC2O.7(J.CU2

6 ,q
vfOg .cv-33110

itCLAbStFiED REPORT

OESCRIPTOr(S: (*INDUSTRIAL PLANTS, NUCLEAR EAPLetSlONDAMAGE,. (*NUCLEAR wARrARE. *iNo4J5TRiesis(ODRUGS, INDUSTRIAL PLAPNTS 1 , MATHEMATICALMODELS# CIVIL DEFENSE SYSTEMS# RECOVIRY,#qAINTENANCE, COSTS, PENICILLINS, SULFURNCOMPOUNDS, MANA61MENT PLANNING 
JulIOENTIFIENSi DRUG. INPVS~TRY* POST ATTACKOPERATIONS, PREATTACK PLANNING 
(U)

THE StvuY IOENTIFIES 7?ME PROCESSES AND EQWIPMFNTCOMMOLY WSLD Br INOUbT4RIS OF twt JRUG GNUUP.SELECT$ DgEuaS RtPOESENTATtVE OP YMOSL OEEh'ED TO BELFESAVIN6 IN l'ME POSTATTACK~ PERIOD, ESTIMATES OaANAAtQ UR~J6 INvDuSyR E~ulpmLNT #(LSULTINQ FROM NUCLLAROEAPO.N ATTACKC, AND LStImATES TmE CONSLQUEN4 REPAIRREQUIi4EIEIITb* fAUTMOR) 
(U)

12

LIACA)~SFICO/ZNML7



DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No* /ZOML7

If GENERAL AMERICAN TRANSPORTATION CuRP WILES ILL GENERAL
= iAMERICAN RbEARCM DIV

SHELTER OCCUPANCY STUDIES OF VENTILATOR
•! •UTILIZATION* (U)

DESCRIPTIVE NOTE: FINAL REPT. JUN 68-JUN 69,
SJUL 70 22SP ANaERSON.Je A. IJAGOsA.

Go IFRILDMANRs C. I
REPT. NO. GARD-1IO8-F
CONTRACT: OAHCZD0bO-C-U123
PotgJ: OCO-IS228

UNCLASSIFIED REPORT

DLSCRIPTORS (OFALLOUT SHELTERS, VENTILATION1,
jsCIVIL UEFENSE bYSTEMS, FALLOUT ShELTERSI,
COOLING + VENTILATING EQUIPMENT, INSTRUCTIUN
MANUALS, MANAGEMLNT ENGINEERING,
PERF(JRMANCE|nUMAtt, ASSEMBLING, CONFINED
LNVWIN'. LtNTS (U)

IOENTIFIERS: *SMELTER MANAGEMENT (U)

THL REPORT DESCRIBES THREE SHELTER OCCUPANCY
EXPERIMCNTS DES-GNEQ TO INVEST14ATE SMELTER
MANAGEMENT PROBLEMS INVOLVING SMELTEREE NEEDS AND
RESPONSES, CONTROL OF THE ShELTER ENVIRONMENT.
SHELTER ORGANIZATION, AND THE OPERATION OF SHELTER

VENTILATION EOUIPMENT, RECOMMENDATtON1 FROM THE
THREE HABITABILITY STUDIES MODIFIED BOTH VENTILATOR

DESIGN AND INSTRUCTION MATERIAL- THE FINAL VERSION

OF THE ASSEhBLY. UCPLOYMENT AND OPERATING
"IuSTRUCTION$ AR& INCLuOLD IN THE REPORT*
(AtiTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL Noe /ZOML7

AD-715 0bi 1311 13/13 Ib/3
GENERAL AMERICAN TRANSPORTATION CORP NILES ILL GENERL.
AMERICAN RESEARCH DIV

AIR DISTRIBUTIO1 w IN SHELTERS DUE TO KEARNY
PUMPS AND PLOAL VENTILATORSs (UJ

DESCRIPTIVE NOTE: FINAL REpT. 30 JAN 69-28 FEB 7U,
AUG 70 IOIP NATNMANNsCARL Es I

REPT, NO, QAHD-1q76-'-F
CONTRACT: DAMC20-68-C-0123
PkO4: OCUO-217C

UNCLASSIFIED REPORT

DESCRIPTORS; (e 1OLING + VENTILtTING E4UIPmENT.
PUMPS)I (OFALLOUT SHELTERS, VENTILATION),
CIVIL DEFENSE SYSTEMS, GAS FLOWs AIR, TESTS (U)

IDENTIFIERS: 09EARNEY PUnPSl *PECAL VENTILATORS,
EVALUATION (U)

THE REPORT DESCRIBES THE RESULTS OF EVALUATING THE
AIR-MOVLNG CAPAdILITIES OF THE KEARNY PUMPS IN
BOTh FLOW.TmROU6H AND DEAD*ENO WOOM AP~PLICATION@
SPECIFIC RECOMMLNUATIONS FOR TmE UTILIZATION OF THE
PUMP ARE INCLUDiO. (AUTHOR) (U)

14
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UNCLASSIFIEIJ

UDOC REPORT 8IBLIOGRAPHY SEARCH CONTROL NO. /ZOM07 /

Au-71b 416 lj/13 15/3
APPLIED PARKING TECHNIQUES INC RESTON VA

SHELTER POCTNTIAL IN PARKING GARAGES* (UI

DESCRIPTIVE NOTE! FINAL REPTe.
NOV 7d 211P HCGAVINsCHARLES To I

REPT. NO@ APTII70
CONTRACT: UAMC20-9-C-'04I'1
PkOj: OCU-16248

UNCLAbSIFIED REPORT

OLSCRIPTORS: (*SmELTERS, URBAN ANEAS)# (eCIVIL
DEFENSE bYSTEMS, FEASIBILITY STUOIES)o SITE
SELECTION# CONSTRUCTION. DESIGN, DISTRICT uF
COLUMBIA, LOUISIANA& CALIFORNIA, RHODE ISLAND.
FALLOUT SHELTERS (U)

IDENTIFIERS: ePARKING GARAGES@ NEW
ORLEANS(LOUI$IANA). SAN
jOSE(CALIFORNIA). PROVIDENCEIRHOOE
ISLAND) i

THE OdJLCTIVE Of THE STUDY *AS TO PRESENT PERINENT
FACTUAL DATA ON FIVE SELECTED CITIES *HICH *I4L
PERMIT THE OFFICE OF CIVIL DEFENSE TO EVALUATE
PARKING GARAGES AS POTENTIAL SHELTER SYSTEHS. IN
EACH CITY AN INVESTIGATION #AS MADE OF THE PARKING
CAPACITY GAINS oF THE PAST BY TYPE OF FACILITYI A
STUDY WAS MADE QF THE FORCES OF CHANGE *HICH *ILL
AFFECT THE RATE OF PARKING DEVELOPMENT DURING THE
DECADE 1970 TO 19801 A PROJECTION 6AS MADE OF THE
NUMdER UF S*UARL FEET OF PARKING SPACE 6HICH CAN
FEAiIBLT BE BUILT BY 19SO IN THE CENTRAL AREAS OF TmE
CITIES bTUDIEDI AND A BNEAKDOWN WAS MADE OF TmE
DIVISION OF SPACE BETWEEN ABOVE-GROUND AND BELOW-
GROUND PAHKIN% FACILITIES. INCLUDED IN THE STUDY
NAb AN INVESTIGATION OF NEW TECHNIQUES OF DESIGN.
LOCATION. CONSTkUCTION AND OPERATION WHICH HAY BE
USED TO SLANT FUTURE PARKING DEVELOPMENT TO DUAL
PURPOSE SHELTER ADVANTAGE. THE AUTHOR MAKES
ECONOMIC FEASIBILITY STUDIES OF SEVERAL FACILITIES
AND ESTIMATES TmE DAYTIME AND NIGHTTIME POPULATION
LOCATED ITHIN l'3/ MILE Of THE GARAGES.
IAUTHURI fUl

15
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOiL7
AU-715 q2z |a/6 18/8 16/3

ILLINOIS UNIV URBANA

A STUDY OF THE PENETRATION OF GAMMARADIATIuN THROUGH THIN SLABS ORIENTED ATRIGHT ANGLES TO EACH OTHERs 
(U)

SEP 7U 126P MORRIS#E- E. I
RLPT* NO. NRSS-I1
CONTRACT: DAMC2Q-7oC--OZI3
PROJ: OCU-1II3A

UNCLASSIFIEQ NEPORT

SUPPL4MLNTANY NuTQ: NEPORT ON NUCLEAK RADIATION
5HIELOING STUOIES.

OLSCRIPTORS; (*GAM•A EMISSION$ eSHIELOING)o(eRAUIOACTIVE FALLOUT, FALLOUT SMELTERS).
CONCRETE, ATTENUATION, GAMMA CUUNTLRS# MONTECARLO METHOD, PROGRAMMIN(IcOMPUTERS|, CIVILUEFENSE SYSTEMS, NUCLEAR EXPLOSIONS 

(U)IDENTIFIERS: RASP 2 COMPUTER CODE (U)

THE REPURT FIRST MAKEb A THEORETICAL ANALYSIS OFTHE PENETRATION OF GAMMA RADIATION THROUGH A %MIELDCONSISTING UF T.,O SLABS AT RIGHT ANULES TO ONEANOTHER AND THEN APPLIES THi RESULTS OF SwCm ANANALYSIS TO THE PROBLEM OF FALLOUT NADIATIONPENtTRATION IN'&NO-WO*N THROUGH THE *ALLS AND FLODR
OF A BLUCKHvU5E INTO A BASEMENT. CERTAIN
ASSUMPTIONiS ARE MADE TO SIMPLIFY THE BASIC
CALCULAiIDNb TO BE CONSIDERED* COMPARISONS ARPMADE hit% ThEoRiTICAL RESULTS OF OTHER wOKKERSI ANDAN LFFORT Iý mAwE TO REPRODUCE DATA AVAILABLE FROMEAPLRIMENTA6 ULOCKH4USE AoRK# DISCREPANCIES BFT*EENRESULTS ARE OISCUSSED. COMPARISON$ nITH THEENGINEEkIt4 MANUAL APPROACH TO OVERHEAD BARRIERFACTOR PRLDICTIUNS ARE MAOE. EFFECT OF AALL H(IGHTAND STRUCTUrE ECCENTRICITY ON THIS BARRIER FACTOR AREPREOICTYo. (AUTmOR) 

(UI

UrNCLASSIFIEo /ZWML7



UNCLASSIFIED

DOC KEPOsT BIBLIOGRAPHY SEARCH CONTROL NO* /ZDNL7

AL-71b J60 13/1 15/3

GENLRAL AMERICAN TRANSPORTATION CORP NILES ILL GENERAL
AMERICAN AE$EARCH DIV

LIGHTING KIT. (U)

DLSCRIPTIvE NUTE: FINAL REPT.,
SEP 7U SgP jAGOsARTHUR Go IeAPILOA-JIT

L. s
REPTv NO, GAND-15b08-F
CONTRACT: OAC20-68-C-0123
PkOJI OCU-1470

UNCLASSIFIED REPORT

DLSCRIPTORS: (*LIGHTING EQUIPMENT, *FALLOUT
SHELTERS). (OCIVIL DEFENSE SYSTEMS, LIGHTING

EQUIPMENT), GENERATORS, DRIVES& GEARS.

ELECTRICAL EWUIPMENT, TESTS (U)

IDENTIFIERS; AC GENERATORS, *PEOAL POWERED
L168TING KITS (U)

THE REPORT UESCRIBEE THE RESEARCH. uEVELOPMENTr
FABRICATION AND TESrING OF A PEDAL-PONEREO LIWNTINa

KIT. THE UNIT USES A NOTCHED V-DELT
TRANSMISSION TO DRIVE AN ALTERNATOR (WITH
FLY*HEEL) AND Pu*ER TWO 20-OATT FLUORESCENT BuLUSe
IT CAN ALSO Pow&R INCANDESCENT Li(,NTING AND OTHER

ELECTRICAL ACCESSORIES# (AUTHOR) (U)
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UNCLASSIFIEo
DOC REPORT BIJLIOGRAPHr SEARCH CuNTROL No. /ZDL.7

AO-71. 256 S/ju 1513
JAA STATE UNIV AMES DEPT OF SOCIOLOGY AND
ANTfROPOLoQy

SYSTEN AND PERSuNAL VARIABLES AS PREDICTORSOF JNUlvIvUAL ADOPTION BEHAVIOR, 
[U)

DESCRIPTIvE NOTE! FINAL REPT.,SEP 70 l3jp YARBROQGHIPAUL IKLON4LAN&
GERALD EL. ;LUTZ.jENE ". IREPT. NO. RURAL SOC!OLOGY-86

CONTRACT: DAMC2D-69-C-.103

VNCLA5SIFIEU REPONT

DESCRIPTORS: (*8tHAVIOR, *CIVIL OEFENSE SYSTEM.tj($FALLOUT SHLLTEkSo BEMAVIORI, ATTITUDES,SOCIOLOGY, RLGRE55ION ANALYSIS 
(U1IDENTIFIERS; COLLECTIVE PROTECTION 
(U0

THE STUOY ATTEMPTS TO PkEDICT INDIVIDUAL ADOPTIONBEHAVIOR RELATEo TO FALLOUT SHELTER INNOVATIONS USINGSYSTEm VARIABLES ANO PERSONAL VARIABLES. SYSTEMVARIAuLLS INCLUDE THE GENERAL SITUArtoN AN4D CtVILDEFENSE AGENCY aCTIv:TY. PERSONAL VARIABLES INCLUDEINDIVIDUAL STATu$SROLES. INDIVIDUAL GENERALORIENTATIONb, AND INDIVIDUAL CIVIL DEFENSEORIENTATIONS. DATA IS UT IL11(O FROM THEINTEGRATED MANA6EMENT INFORMATION SYSTEM ANDTHE 1V66 NATIONAL CIVIL DEFENSE SURVEY,THREE ANALYSIS PROCEDURES WERE USED IN THEPREUICTIONI ZERO-OROER CORRELATION AND GE4RESSIuhMVLTI-VARIAoLE CORRELATION AND jREGRESSION& ANDNETosORK (PATH) ANALYSIS, EACH ANALYSIS YIELDSITS PARTICULAR PREDICTIONS OF INDIVIDUAL ADOPTION8EMAVICH. OVERALL FINDINGS INDICATE THE RCLATIVELYLAROER INFLUENCt OF PERSONAL STATUS-ROLES ANDSNDJV1OUAL ORIENTATIONS IN THE PREDICTIONS COMPAREDTO 0T"EoS. CIVIL DEFENSE ACTIVITY 1S ESPECIALLYNON'INFLULNTIAL IN PREDICTING ADOPTION BEHAVIoR,
(AUTHOR) 

(U)

18
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL No. /ZOtL7

MICHIGAN STATE uNIV EAST LANSING DEPT OF
COMMUNICATION

THE HOME FALLOUT PROTECTION SURVEY IN
MICHI(CAN; ITS IMPACT ON THE GENERAL
PUBLIC, (U)

APR 70 liP dERLOuDAVIu K. I
RLPT. NO. HFPS-3
CONTRACT: DAHC-O.67-C-UOI9

UNCLASSIFIED HEPOyT

SUPPLLEMNTARY NoTt; REPORT ON THE PUbLIC OPINInN ON
SHARING HOME BASEMENTS DURIN4 hTORm OR
RADIOACTIVE FALLOUT UISASTERS.

DESCRIPTORS: (*DISASTERS, ATTITUDES),

1eSHELTERSl PUBLIC OPINION), STORMS,
kADIOACTIVE FALLOUT, CIVIL DEFENSE SYSTEMS, SOCIAL
COMMUNICATION, STATISTICAL ANALYSIS (U)

IuENTIFIERS: SHELTER OCCUPANCYt HOME BASEMENTS.
EMER6ENCY HOME SHARING, INTERVIEWS (U)

THE REPORT FOCUSES UN THE RESPONSES MADE BY A
STATE-WIDE FROBA8ILITY SAMPLE OF MICHIGAN RESIDENTS
TO WUESTIONS OEALINQ WITH THEIR WILLINGNESS TO SHARE

THEIR HOME dASCmENTb--IN THE EVENT OF NATURAL
oISASTER, OR NUCLEAR ATTACKv WITH EITHER FRIENDS.
NE1HUBONSo OR STRANGERS. SUBGROUPS OF TME
POPULATION WERE STUOIED IN RESPONSE TO THESE
GUESTIONS; A 6IDE VARIETY OF SUBGROUPS WERE ExAMINEU
ALONG DIFFERING LEVELS OF CIVIL DEFENSE ATTITUDES AND
INFORMATIuN, COmMUNICATIONS WITH MESPECT TO CIVIL
DEFENSE, AND OEmOGRAPHIC FACTORS. THE FINDING% WERE
THEN COMPARED WITH SIMILAR QUESTIONS ASKED IN OTHER
MID-WEST URBAN AND MURAL AREAS. AND IN A NATION-WIOE
PROoAI|LITY SAMPLE; ALL THREE SETS OF RESULTS
CONSISTENTLY SHuWEO HIGH LEVELS OF PUBLIC SUPPORT FOR

HOMESHARING IN THE EVENT OF NUCLEAR ATTACK.
* (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIB1OGRAPHY SEARCH CONTROL No. /ZOML7

AD-719 306 13/13 16/3

STANFOIu RESEARCH INST MENLO PARK CALIF

EXIaTIN4 STRUCTUHES EVALUATION. PART IV.
T*O-WAY ACTION .aALLS, (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
SEP 70 ZS6P 'lICHLECARL .e IBOCKHOLT.

JAMLS Lo ;
CONTRACT: DAmC20-6 7 "C-013 6

PAoJ: UCU-11t;4Fe SHI-630U

UNCLASSIFIED HEPORT

SUPPLEMLNIAY .NOTL; SEE ALSO PART J, AU-701 u88.

UtSCRIPTONS: (eOfALLS1 VULNERABIIITY). (*NUCLEAR
.XPLOSION DAMAqE. BLAST), (OCIV14 DEFENSE SYSTEMS.

SHLLTERS•m DAMAGE ASbESsmENTp

LOADINu(MECHANICS)a STRUCTURAL PROPERTIES,
TRANSPARENT PANE1 S, �EINFORCED CONCRETE, BRICK.
MATHEMATICAL MOOLLS, STATISTICAL ANALYSIS (U)

IDENTIFIERS: BLAST LOADING. NFSS(NATIONAL
FALLOUT SHELTER SURVEYS). NATIONAL FALLOuT
SHELTER SURVEYS, OVEýPRESSURE. WINuOWS, COMPuTER
ANALYSIS, 9BLAST SHELTER$ (U)

THE OBJECTIVE OF TH. INVESTIGATION AAS TO OEVELOP
AN EVALUATION PROCEUURE APPLICAuLL TO EXISTING
NFSS-TYPE STRUCTURES AND PRIVATE HOMES FOR
DETERMINING THE BLAST PROTECTION AFFORDED AND THE
COST OF STRuCTU.4E MODIFICATION$ TO IMPROVE THr 6LAST
PHOTECTION. THE APPROACH ADOPTED *AS TO FORMULATE A
PNOCEOUVE THAT *OULo PERMIT EXAMINING THE RESPONSE OF
A STRUCTURE OVER A RANGE OF INCIDENT OVERPRESSURE
LEVELS TO OtTERmINE THE PRESSURE AT WHICH FAILURE OF
THE VARIOUS ELEMENTS OCCURS4 PAST EFFORTS IN THIS
PRO•aRAM HAVL dEtN CONCERNED *ITH EXAMINING EXTERIOR
WALL$s OINDO* QLASS, AND STEEL FRAME CONNECTIONS.
THE PHASE OF THL ,ONK PRESENTED IN THIS REPORT
EXTLNUEu THE EXTERIOR WALL RESPONSE MODELS PREVIOUSLY
DEVELOPLo BY INCLUDIN4 EXTERIOR WALLS WITH TwO-W*.Y
ACTION AND .INDOa OPENINGS. THE EVA6UATION
PROCEDURE AAS ALSO EXTENDED TO INCLUDE A PRobAbILITY
uIST91BUTIOM FOj EACH OF THE VARIOUS 'UNKNOWN' CI.L
AND LOAu PANAmETERS. USING THE 4ALL EVALUATION
PROLLUUME, A 6IITED SENSITIVITY ANALYSIS WAS
PEkFORIU AND A COMPARISON WAS MADE OF THE AVAILAdLE
EXPLRIMLNTAL INFORMATION ON DYNAMICALLY LOAOEO *ALL
ELEMENTS .,ITH TmEORLTICAL PREUICTIONS. (AUTHOR) (Ul
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UNCLASSIFIED

(juIC REPORT 01I8LIOGRAPm4Y SEARCH CONTROL NO* /10NL 7

Au.721j 219 13/114 6/

C~tLNLAL AMERICAN TRANSPORTATION CORP NILES ILL (BENEHAL
AhENICAN RESEARCH DIV

NN(ACURRfOuIl6E DUAL-PURPOSE WATLR
CU.~rAINLR. (U)

DLSC.RIPTIVE NOTE: FINAL KEPT. ,JUN 68-FLd 70,
FEB 70 67P KAPILoAJIT Lo

RLPT. NO, ,ANO-I',79-F
CUNIkACT; DAMC2G-66-C-IQ12
PNoj: OCo-1N.33F

UNCLASSIFIED REPORT

oLstRIPTORS; (*CONTAINERS# WATER), (OFAL,.aOUT
ýJHLLTLHS, *ATER SUPPLIES)s LIFE bUPPoRT,
bANITARY ENGINEERINGe TOILET FACILITIES,
POLYLTHYLENt. PLASTICS, CONFI(BURATION, FIRE
AESISTANT WAERIALS, PUMPS, LOSTS, TEST METHODS,
LiviL DEFENSL SYSTEMS (Ul
IuENTIFIENS5 06AATE CONTAthEwSo NONCORf4ODIBLE
CONTAINERS, EV&..UATION u

Tt4L WORT QSCRILES TttE DEsIGN, fAdRICATION AND
EVALUATION Of A ýN-CORbCOO~tILEs DUAL-P'vilPOSIL WATER
CONTAINLR FOR U$C IN FALLOUT S$iLLTERSe THE JES14N
ALLJAS AN EMPTY CONTAINER TG 01 CONVERTED INTO A
CwiAGOE FOR tNobMELTER USE. TESTS ON PROTOTvPES

Sh"THL DESIGN MEE(TS ALL REQUIREMENTS ESTAULISMED
FUR SUCtq CONTAINEM. (AVTkOR) (U)
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UNCLASSIFIEO

(,QL REPORT 6ZBLIOGRAPHY SEARCH CONTROL NO* /10ML7

AJ-72 242 1513 13/4

GLLRAL AMERICAN TRANSPORTATION CORP NILES ILL 41NENAL
AMERICAN RESEARCH DIV

CULLAPSIBLE *ATER CONTAINER KIT* 1Ul

(JLSLRLPTIVE NOTE: FINAL REPT. JUN 68-NOv 69,
JAN 71 8sP 4OREC.loEIDARD *, IJAGOa

ANTflUR tie I
RLPTs NO. 6ARDO-178-F
CONTRACT: UAmC2O-68s-CO1 2 3
PmO.J: OCO-1'433E

UNCLASSIFIED REPORT

oLSCRIPTORS: (*CIV14 DEFENSE SySTEMS, *ATER

TANKSi), (oATER TANKS* *FALLjUT SMELTERS),
fA1EN SUPPLIES. TESTS, STEEL. PLASTICs,
LXTL;4OABLE STRUCTURES (U)
I..ENTIFLEtIs; CU..LAPSIBLE ViAT&R CONTAINERS,

kVALwATION, POTAdLL *ATER (U,

THE RtPoRt UESCRI60 THE DESI1N ANO TEST EVALUATION
OF TYmEL COLLAPSIaLto LARGE.CAPALITY WTER CONTAINERS
fO. USE IN FALLOUT SMELTERS. A JS0-lALUNo STEEL-
%AL6 CONTAI%[R *1Tm A POLYVINYL CHLORIDE LI-ER AND
N&.CLSSANY ACC SsoNITES oAS CNOSLN AS T,.t MOST
ACCLPIAOL& OESION- (AUTHOR) (lo

UNCLAsSIFILO /IZGL7



UNCLASSIFIED

UlwC. REPORT BIBLIOGRAPHY SEARCH CONTROL NO. ilCNL 7

AD-722 2'3 u5/3 1/
WiLRAL AMERICAN TRANSPORTATION COOP NILES ILL 4aENEMAL
AMEOICAN MEScARCH DIV

SU.ieKINQ SYSTEM CONCL.PTS@ (U)

OLSCRIPTIvE NOTE: SUMMARY OF FINAL REPT.,
w~EC 70 113P RATHMANNsCARL E, I

REPTs NO. (aARD-IbCO9.F
CQNTRACT: UAAiC20068-C'0IZ3
PROJ: OCU-142I7C

UN~CLASSIFIELJ kEPONT

QLSC41PTONS: (OCIVIL OEFLNSE SYSTEMS, dEUDIN..).
tebtLUDINi., *FALLOUT 5"ELTERSj, COSTS.
VENTILATION, POPULATION, TESTS(U

IIJENTIFIERSI *BUNK 5 DS UNKING SYSTEMS (U)

ECJOMIC INVESTIGATIONS Of REpUCINCS S'iELTER COSTS
PtR OCCUPANT AND INCREASING SHELTER OCCUPANCY VIA THE
INCLUSIUN OF BUJNKINGa SYSTEM$ ARE ITLMIZEDs
(AurhlORi (U)
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO@ /ZOML7

AG-72. U56 lb/3 13/13 18/6

KANSAS STATE UNIV MANHATTAN ENGINEERING EXPERIMLNT

STATION

A UNIVERSITY DESIGN STUDY OF REDUCTION
FACTORS IN TYPICAL AMERICAN HOUSES *ITH
FALLOUT SHELTERS. (U)

QLSCNIPTIVE NOTEI FINAL REPT.,
FEB 71 66P REYNOLJSIR. So IFAWoR*

ce ;ROUINSONMo Js I
RLPT. NO. KEES-SR-92
CQNTRACT: UANC20O69-C-O012

UNCLASSIFIEU REPORT

OLSCRIPTORS; (eCIVIL OEFENSE SYSTEMS, I ALLOUT
sHELTERS), (*SHIELOING& RADIOACTIVE FALLOUT).
(IFALLOUT SHMETERSs OESIGN), SIMULATION,

jALIUACTIVL ISOTOPLS* COtAuT• CONCRETE,
(OhSTRUCTIuN MATERIALS, SPECIFICATIONS, C05TS,

EORESSION ANALYSIS fU)

THE PLRNPob OF THIS WORK AAS TO MEASUNL THE
FA,.LOUT-RACIATION PROTECTION PROVIDEO IN A TYPICAL
RtSLIENTIAL STRUCTURE BY FALLOUT StLTERS OSIVN[EO dY
TuE NATIONAL ASSOCIATION Or HOME 8UILOERS
(NA,1IiJ'Ams WE,14NS SPLCLrIE0 OIMENS13NS A..O
MATLAIALS OF CONSTRUCTION ALONG AlTm TabLES OF

£APLCTEu MASS TMICkNESSLS. OUR CALCULATIOWS
c0!.FIR•EO THAT SELTERS AIT" SALLS AND V(VRmEA0 OF
TmE EXPLCTEo MASS THICKNESSES WOULO INvEO PROVIDE
PROTECTION FACTORS OF AT LC&ST 40 HOWEVER, IT GAS
u,.jNO THAT CONSTRUCTIOP. ACCLRDING TO MATERIALS

SPLCIFILATIUNS 010 NOT VILLU THL EXPECTEO MASS
ThICKNESSES. IN SOML IN|TANCEso TmE SHELTERS WERE
OF vVER0 CONSEHVATIVE UESz.N YIELDING PROTECTIUN
FACTORS Ab MI1N AS 16* THIS ASA TYPICAL Or
BASEMENT SHELTERS. ON TME OTHER hAhus AdOVE.ORAOE
S"uELTL!R 4ERE TYPICALLY UNDER-OLS16NEO .ITH
ph3TECTjOh FACTURS AS LOAr AS 20. IT IS AECOmENJOEO
TkAl NAnB OLSIQNS 6L REVISEU *IT" MASS THIChNES5 AS
Th. CONTRuLLING SPECIFICATION* INSTRUCTIONS SHOULD
TsE:. uE GIVEN Ab TO HOA THESE MASS THICKNESNES COULD
bt ACHMLVLO WITH VARIOUS BUILODIG MATEqIALS,
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UNCLASSIFIED

UOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /IOML7

At-7JJ 05 13/5 13/13 15/3
ARMY ENGINEER WATERWAYS EAPERIMLNT STATION ýICK.gURG

DYNAMIC TESTS OF LARGE REINFORCING BAR
SPLICES* IU)

DOSCRIPTIVE NOTE: FINAL REPT.,
APN 71 1S3P FLATmAU*RILLIAM Js*

RLPT. NO* AE*ES-TR-N-71.2

UNCLASSIFIED REPORT

DLScH|PTORSZ (*METAL JOINTS, STRUCTURAL
PROPETIES)@ IOREINFORCING MATERIALS* JUINING)*
IebHLLTERs, REINFORCED CONCRETEI, BLAST,
'JEFOoATION, STRAIN(MECHA:;IcS), AELOING,
",4ELDSo STRESSES, TEST METHODS, CIVIL DEFENSE

;• YSTiMSv NUCLEAR EXPLOSIONS (U)

hIENTIFIERS: HARDENED INSTALLATIONS. BLAST
XEsIbTANT STRUCTURES lUl

Dm.ANIC TeNSILE TES T S *ERE CONOuCTEQ AT RAPID,INtTLRMEoIATE, AND SLOW RATES OF STRAIN ON SPECINENS

OF 40. II REINFORCING BARS OF GRADES 60 AND 7s
AIbb 0I1LLT STEEL* AS-RUOLiE OARSI IACmINED
BARS, BuTV-*ELOEO SPLICES, TRERNIT SPLICES, AND
CAUSELD SPLICES MERL PREPAIEO THE AS-ROLLED AND
MAC"INEO SPECIMENS WERE TESTED PRIMARILY TO DETERMINE
TME TENSIlE STRENGTH CNARACTERISTICS Of TN? GRADES
60 AND 76 OARS FOR USE *HEN ASSESSIhG HOW EpFECTIVE
TNE VARIOUS SPLICED SPECIMENS WERE *NEN TESTED.
AL TESTS WERE CONDUCTEC IN A lOOOuD-POUNO-
CAPACITY DYNAMiC LOADER* (AUTMOrJ Ni
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UNCLASSIFIED

DOC REPONT BZBLIOGRAPHY SEARCH CONTROL No. ILOML7

Au-72t 16• 5/

MICnIGAN STATE UNIV EAST LANSINb DEPT OF
CUMPUNICATION

THE HMUL FALLOUT PROTECTION SUPVEY AND
CUmiiUNITY SHELTER PLANS IN MICHIGAN#
ThEIR jiMPACT ON THE GENERAL PUBLIC. FAMILY
COMMUNICATION ABOUT CIVIL DEFENSE TOPICS:
A REPORT OF TWO PILOT STuOIES. (U)

DESCRIPTIVE NOTE; PILOT STUDY REPT. NO. 4,
JAN 71 1oP OERLO.DAVID K. ImACKMAN,

DANIEL o. IERICSON,PNILIP N, I
COJNTRACT: OAC20-6-1-C0119

UNCLASSIFIED NfPORT

O.SCRIPTORS; (*CIVIL DEFENSE SYSTEMS# PUBLIC
UPINION). (.FALLOUT SHELTERS. CIVIL uEFENSE
SYSTEMS). MEACTION(PSYCH04OGY), EDUCATIONq
ATTITUUES, gULSTIONNAIRES, NUCLEAR RADIATION.
,vUUOLAR -vARFARE (U)
1JENT4FIEHS; ONE FALLOUT PRUTLCTION SURVEYS (Ul

tt REPORT SUMMARIZES T*O PILOT RESEARNC ST401Eý

tHICH EAPLORLO "OW AMERICAN FAMILIES PROCESS AND
UTILIZE CIVIL DEFENSE INFORNATIONe THE FIRST STUDY
CUý!PAREj PUBLIC REACTIGNS TO COMMUNITY SIIELTER
PLA- INFCN4ATION TO HOPL FALLOUT PROTECTION
SUovEy INrOmmATIONI AND FOUND TMEN SIMILAR IN
A-1&4NESS, PROCESSING, USL IN PLANNING. AND
EVALUATIoN OF THE INFORMATION. Tia STRENGTH$ ANQ
OL&KNESS Or CSP INFORnATION ARE NOTED. THE
SLCuND STUDY EAAMINLD 106 A SAMPLE OF 3J L04IR AND
MIQILE CLASS COUPLES INTERACTED ABOUT CIVIL DEFENSE
tQPICS. TPIE FINDINGS INDICATED NUCLEAR ROLE

AIblGENT FOR CIVIL DEFENSt IN THE FAVILIE4, LUO
pnTURITy To ITS IMPORTANCE. BUt USE OF THE SAME BASIC
I|TLRACTION STYLE IN OISCUSSING IT. (AuTMOR) fUl
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UNCLASSIFIED

DOC REPORT aIDLIGGRAPHY SEARCH CONTROL No* /iOML?

AO-724 710 13/13 1Is3 Is/3
u•US RESEARCH CO SAN MATEO CALIF

ANALYSIS OF THE EFFECT OF SHELTER OPENINGS ON
BLAST PROTECTION. (U!

DESCRIPTIVE NOTE: FINAL REPT.,
SEP 70 197P MELICHARgJOSEPH Fe I

RLPT. NO. URS-773.6
CONTRACT: DAMC2-,7-'Oi134

UNCLASSIFIED REPORT

_ESCRIFTORS: (OFALLOUT SHELTERS, BLAST), o6CIVIL
UEFENSE SYSTEMSe NUCLEAR EXPLOSIONS)# NUCLEAR
EXPLOSION DAMAGE, SURVIVAL, SMELTERS* DESIGN,
EiVETMENTS. DAMAGE ASSESSMENT, KILL PROBABILITIES (oIl

IilEtTIFIERs; *BLAST SLANTED SHELTERS@
inPLiINGS (U)

THE TRANSLATION Of SHELTERED PERSONS 1,% BLAST
SLANTED BASEMENT CIVIL DEFENSE SHELTERS *AS STUDIEDs
ANALYTICAL AND NUMERICAL AND EXPERIMENTAL
SIMULATIONS *ERE USED TO DEVELOP SUPPORTIVE DATA.
"ijUtuMENTS ON TRANSLATION POTENTIAL ARE PRESENTED
AND THE DIFFICUJLTIES OF MAKING PREDICTIONS FOR INE
GLNLRAL CASE ARE SUMMARIZED, (Q)

27
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UNCLASSIFIED

Doc REPORT BIBLIOGRAPHY SEARCH CUNTROL No* /ZOML7

AU-724 727 15/3
IUOA STATE UNIV AMES DEPT OF SOCIOLOGY AND
ANT"ROPOLuGY

THE HOME FALLOUT PROTECTION SURVEY AND
RESULTING CHANGES IN SHELTER ADOPTION.
SUMMARY REPORT* (U)

DoiSCkPTIVE NOTE! FINAL REPTao
SEP 70 54P YARgkOUGHsPAUL |KLON•aLANs

GERALD L. I
RLPT. NO. RURAL SOCIO60GY-8SA

CONTRACT; DAHC20-67-C-0123
PnQo; OCO-ui11E

UNCLASSIFIED REPORT

StpPLLEHNTARY NOTE! REPORT ON SOCIOLOGICAL STUDIES Iw
CIVIL DEFENSE, PREPARED IN COOPERATION AII7 IONA
AGRIcULTURAL AND HOME ECONOMICS EXPERIMENT
STATIONo PROjECT 1529o SEE ALSO APPENDICES, AD-
/2% 726,

DESCRIPTORS; (*CIVIL DEFENSE SYSTEMSg ATTITUES),
wUESTiONNALRES, NEVIENS, IOWA (U)
W•ENTIFIERS; SURVEYS, HNOE FALLOUT PROTECTION IU)

ThL STUjY INVEST14ATED NE5PGNSES MADE BY ADULTS IN
DES MOINES, 1ORA, TU THE HOME FALLOUT
PHVTECTION SURVEY ("FPS)- A PANEL OF 30U
PLbONS WERE I'TEHV1E*EU BEFORE AND AFTER HFPS,
THE AUDIENCE AAS FOUND TO HAVE RESPONDED QUITE
FAvURABLY IN TERMS OF ATTENTION GIVEN mFPS
m•bsA4oS ATTITUDINAL ACCEPTANCE OF THE PRORAN AND
CHANGE IN ADOPTION OF PUBLIC AND mONE FALLOUT
SmEuTtRt.o OVER &6 PERCENT WERE AqARE OF THE
PRo•qRAM AND NEARLY 30 PERCENT READ AT LEAST SOME OF

TmE HOPS bOOKLET. CO€BINED ADOPTION OF HOME AND
PUBLIC SHELTERS INCREASED FROM 26 PiRCENT OF ALL
HuU3EOLDS BEFORE HFPS TO q4 PERCENT AFTERwARoS.
NUtEVERo CO•PREmENSION OF SUCH KEY CONCEPTS AS
#PNOTECTION FACTORS AND OADDED |EIGmTf AAS ;UITE LO*

AhN, CONSTITUTED ONE OF THE *EAKLST LINKS IN THE
PNMoRAM. THE DISPOSITIONAL MODEL DID NOT HO,D WELL
IN PREDICTING ATTENTION To mFPS, BUT 01D HOLD IN
pOhEICTIN4 COMPREHENSION AND ACCEPTANCE RESPONSES.

THE USE OF PANEL METHODOLOGY *Ab FOUND TO
CU.IRIBuTL SIGNIFICANT UIAS TO THE O0SERVED RESPONSE
TO mFPS. tAUTHOA) (U
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* - UNCLASSIFIED

uOC REPORT BIBLIOGRAPHY SEARCH CONTROL NU. ILONL7

* AU-724 728 Ib/3
1O0A STATE UNIV AMES OEPT OF SOCIOLOGY AND
ANTHROPOLOGY

THE HOME FALLOUT PROTECTION SURVEY AND
RESULTING CHANGES IN SHELTER ADOPTION.
APPENDICES. (U)

DESCRIPTIVE NOTEl FINAL REPT.,
SEP 70 378P YARBROUGNoPAUL JKLON4LANa

GtRALD Le I
R4PT. NO. RURAL SOCIOLOGYTBIB
CuNTRACT: uAHC2O-67-C-0123
PROJ: OCD-O8IaE

UNCLASSIFIEO REPORT

SUPPLEMENTANY NOTE: REPORT ON SOCIOLOGICAL STUDILS IN
clIvl DEFENSE. PREPARED IN COOPERATION *ITH IOWA
AGkICULTURAL EXPERIMENT STATION, PROJECT 1129. SEE
ALbO SUMMARY REPORT. AD-72q 727.

DLSCRIPTORSI (*CIVIL DEFENSE SYSTEMS, ATTITUnES),
(.0A6LOUT SHELTLRS, CIVIL DEFENSE SYSTEMS),
.uESTIONNAIRES, REVIENS, IONA (U)

IJENTIFIERS; SURVEYSt HONE FALLOUT PROTECTIO% (U)

THE STUuY INVEST|6ATED RESPONSES MADE BY ADULTS IN
DES SOINCS, IO0A, TO THE HOME FALLOUT
PROTECTION SURVEY (HFPS)i A PANEL OF Jo8
PER$ONS *ERE INTERVIEpEo BEFORE AND AFTER HIPS.
THE AUDIENCE WAS FOUND TO NAVE RESPONDED 4UlTE
FAVORABLY IN TERMb OF ATTENTION GIVLN ,FPS
MESbAGES, OTTITUOINAL ACCEPTANCE OF THE PROURAM AND
CHANGE IN ADOPTION OF PUBLIC AND HOKE FALLOUT
SHELTERS$ THIS VOLUME PRESENTS APPENDICES GIVINU
THL DETAILEO METHODOLOGY AND ANALYSIS OF EACH
VARIABLE# (AUTHOR) (U)
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UNCLASSIFIOE

11C "PORT BIZBLIOGRAPHY SEARCH CONTROL No, /ZoNL7
Au-7j6 456 15/2 SijOAMERICAN INSTITUTES FOR RESEARCH PITTSBURGH PA

AN E4PLORATORY STUDY TO DETERMINE THEEFFLCTS OF PHYSICAL HAZARD ON SnELTER
MANAQEMENT 8EHAVIOR* 

(U)OLSCRIPTIVE NOTE: FINAL REPT. 1969-197g,
APR 7j 62P SMirmiROSERT h. iCOLLINS,RUa&RT A. IMEAGLEYODONALD f. IRtpTe NO- AtR-778OZ-4/71-FR

CONTRACT! OAHCZO-64-C-0122

UNCLASSIFIED REPORT

OESCRIPTORS; (*CIVIL DEFENSE SYSTEMS$ FALLOUTSHELTERSJi (*BEHAVIORI THREAT EVALUATION),(*FALLOUT SHELTER•S, MANAGEME•T ENGINEERING|)
IEmFORMANCE(KUMANI, 

REACTION(PSYCHOLOGY),STRESS(PSYCHOLOGY, ADUU5TmENT(PSYCmQLOGYv
ANX IETY 

(U)ZNENTIFIEMS: THREAT, MANAGEMLNT PERFORMANCE 
(U)

THE OQd4CIVE OF THL STUDY AAS TO GENERATE APERCEPTION OF ENVIRONMENTAL THREAT IN SU84ECTS UNDINCUNrROL.ELi CONODTIONS ANO TO ASSES5 ITS EFFECT ONPERFURHANCE THAT COULD BE RELATED TO FALLOUT SNLLTERHANAGE.MNT RESPON58I1LITIES, Or THE TEh TESrSUdJLCTS, FIVE APPEARED TO PERCLIVE THREAT ASEVhIENCED BY NONCOMMITTAL REACTIONS TO CONCFRNSEAPRESSED BY THEIR COMPANIONS, OVERT SyMPToms OFAhAiETY, RELATIVELY FREgUENT ATTEMPTS TO COp-IUNICATLVdTm THE RESEARCH STAFF# AND SUbSEQUENT VERAALAtKNONLLODtmENT OF PERCivg TMNEAT. CLEARRLLATIONSMIPS EAISTD eETwEEN THE PLRCEPTIoN OFTYM.AT ANk MANAGEMENT PtRFORMANCE. PARTICULARLY INTHL AREA oF SOCIAL BEHAVIOR. (AUTHOr) 
IU)

30

uNCLASSIFIED 
/ZOML7



UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL Noe /lQML7

AO-726 965 6/8 IS13

GEORGIA UNIV EXPERIMENT DIV OF FOOD SCIENCE

STORAGE STPOILITY OF CIVIL DEFENSE SHELTER
RATIONS. (U)

DESCRIPTIVE NOTE: FINAL SUMMARY KEPT* (pART 11, 1
JUL 69-30 JUN 71,

mAY 71 131P CECILSAh R. I
RLPTa NOs TR-IS3-9,FS

CONTRACT: DAHC2O-69-C-ONIS
PmOJ: OCU-1312Ce UGAOI-0053

UNCLASSIFIED REPORT

SUPPLEHENTAHY NOTE: SEE ALSO ANNUAL KEPT. NO. 8 DATED
4UN 70, AD-712 36S SUMMARY INSERTED,

DESCRIPTORS: (eFUOOD STORAGE,, (*FALLOUT
SHELTERS, FOOD)# CIVIL DEFENSE SYSTEMS, CEREALS,
CARBUHYDNATESt STASILITY, TEMPERATURE, moISTuRE,
CONTAINERS, PH, ODORS, ACCEPTABILITY (U)

IuENTIFIERS; *SHELTER RATIONS, FLAVOk (U)

THIS IS THE FINAL SUMMARY REPORT IN A STUDY OF THE
STAdILITY OF REPRESENTATIVE TYPES OF CIVIL
DEFLNSE SMELTER FOODS AND THEIR CONTAIERS AMEN
STORED FOR EXTENDED PERIO|S. THE PURPOSE OF THE
STUwY WAS TO MAINTAIN CONTROLLED STORAGE CONDITIONS
COVERINi THE RANGE OF CONDITIONS LIK.Ly TO EXIST IN
WAREHOUSES AND SHELTERS IN hHICh, BE6INNING IN 19621

LARjE QUANTITIES OF FOOD *ENE STORED UNDER THE
CIVIL DEFENSE PNOGRAHM THESE INCLUDED TYPES
OF FOOD NOT PREVIOUSLY PROCURED, REPRESENTING NE*
FORMULATION$, PROCESSES AND CONTAINERS ON *hICH
LITTLE UR NO LONG-TERH STORAGE INFONRATION 4.AS
AVAILABLE, DURING THE COURSE OF THE STUDY, SAMPLES
OF NATIUNS oERE DRAWN FROM VARIOUS ESTAdLISmED
SHELTERS ANO STORAGE DEPOTS FOR COMPARISONS WITH THE
ITEMS HELD IN CONTRULLED STORAGE, (AUTHOR) (U|
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UNCLASSIFIED I
UQC REPORT I8BLIOGRAPHY SEARCH CONTROL No# /S1,4L7

Au-72b 139 15/6 15/3

INSTITUTE FOR DEFENSE ANALYbES ARLINGTON VA PROGRAM

ANALYSIS OIV

A SiNSITIVITY ANALYSIS OF URBAN BLAST
FATALITY CALCULATIONS. (U)

D&SCRIPTIVE NOTE: RESEARCH PAPER,
jAN 71 2IbP 5CmmIDToLEG A* I

REPT. No. RP-P-762
CONTRACT: OANC20-70-C-O287

UNCLASSIFIEO REPORT

OLSqIPTORS: i*SHELTERS, VULNERAOILIIY),
(*NUCLEAR EXPLOSION DAMAGE% eMATHEMATICAL MOoELS)*
(oUROAN AREAS, *KILL PROBABILITILSI, (*NUCLEAR

1ARFARE, URBAN AREAS)$ CASUALTIES, SURVIVAL,

PRUGAMMIN4ICOMPUTER5), STATISTICAL
uiITRIBUTIONSt CORRELATION TECHNIQUESt MONTE CARLO

hETHUD, CIVIL DEFENSE SYSTEMS@ MATHEMATICAL
PRO6,AMMING, CURVE FITTING IUI

IJENTIFIERS: *SENSITIVITY ANALYSIS OU)

Tmi PAPER ATTEMPTS TO PROVIuE A BASIS FOR IMPROVING

THE ANALYSIS OF STRATEGIC WARFARE BY STUDYING IN
DETAIL THE SENSITIVITY OF URBAN BLAST FATALITY
CALCULATIONS, IT EXAMINES TmE EFFECTS OF VAhIOUS
ASSUMPTIONS ON THE RESULTING ESTIMPTES OF FATALITIES

ANO ATTLMPT5 TO UNCOVER AREAS WHERE ERRORS ARE MADE!
ThO BAS!C TOOLS ARE USECO A COMPUTER PROGRAM THAT
COmpUTEs SURVIVORS IN A CITY UNUER AN OPTIMIZED
ATTACK 6ITH A GIVLN NUMBER OF WEAPONS, AND A QUASI-

ANALYTICAL DAAGE LAW--THE SQUAHE ROOT PAMAGE
LAO, THE cOmPuTLR PROGRAM 1S USED TO STUDY SUCm

EVFECTS A5 SENSITIVITY OF FATALITIES TO WEAPON YIELw,

RELIA&ILITY, OR TAR('T VU6NERABILITYI AND THE
SW.AHE ROOT DAMAGE LAW IS USED TO CORRELATE
TmE RESULTS, A FEW METROPOLITAN AREAS ARE STUDIED
li uETAIL- At4ERE POSSIBLE A RATIONALE IS OEVELOPEO

TO EXPLAIN THE RESULTS OBTAINED* (AVTNQj) (U)
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UNCLASSIFIED

Doc REPORT 8BIBLOGRAPHY bEARCH CONTNOL No. /ZOWL7

Ajj-728 bqaNb/IUAA STATE UNIV AMES DEPT OF SOCIOLOGY AND
ANTHROPOLOGY

PUBLIC RESPONSE TO COMMUNITY SHELTERPLANNIN6: DES MOINES AND POLK COUNTY,
IOQA. SUMMARY REPORT. (U)

OLSCRIPTIVE NOTE: FINAL NEpT.,MAY 71 Sup YARBROUGH.PAiJL IKLON4LAN*
GERALD E- IPADGITTSTEVE

RLpTo NO* SOCIOLOGY-87A
CUNTRACT; OAHC2o-69.C-QOI3
PRO.: OCO-.48JG

UNCLASSIFIED NEPONT

SUPPLEMENTARY NOTE; REPORT ON SOCIOLOGJCAL STUDIES INCIVIL DEFENSE# PREPARED IN COOPERATION wITH IONA
AGhICULTURAL AND HOME ECONOMICS EXPERIMENT
STATIONi PRODJECT 175N4 SEE ALSO APPENDICiS, AD-126 dq90

DESCRIPTORS: (*CIVIL DEFENSE SYSTEMS# ATTITUCES/,
IeFALLOUT SHELTERS. OATTITUOESio QUESTIONNAIRESoSOCIOLOGY 

(U)

TmE STUDY INVESTIQATED RESPQNSES MADE sy ADULTS IN
DES MOINE:, IOWA, TO A COMMUNITY SHELTERPLAt (CSP) AND ALSO TO AN OFFICE OF CIVIL
DLFtNSE BOOKLET ENTITLEUs #IN TIME OF
EMERGENCYO (M-1)-e A TOTAL CF 938 JNTERVIEWS
WERE COMPLETED UURIN6 THE STUDY. THE DETAILED
METHODOL04Y AND ANALYSIS FOR EACH VARIABLE
INVESTIUATEDs IS PRESENTEU IN A SEPARATE VOLUME--SEk
Af-728 849a (AUTHOR) (U)
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UNCLASSIFIED
OOC REPORT BIBLIOGrAPmY SEARCH CONTROL NO. IZOML7

AO-72s 819 I$I9
I0.*. STATE UNIV AMES DEPT OF SOCIOLOGY ANDANTIROPOLUGy

PU661C NESPONSE TO COMMUNITY SHELTER
PLANNIN~I: DES HOINES AND POLK COUNTYoIOtyA, APPENDICES*

DESCRIPTIVE NOTE: FINAL REPfs
MAY 71 314sp YARBROUGhoPAUL ;KLON6LAN,GLRALD Es IPADGITTSTEVE ;

RLpT, NO. SOCIOLOGY-B7B
C.NTeACT: OAHCZ.69.-.C0103
P(O.J. OCo-'BIIG

UNCLASSIFIED REPORT
SUPPLLMENTARY NOTE: REPORT ON SOCIOLOGICAL STUDIES INCIVIL OEFENSE, PREPARED IN COOPERATION AITH 1O0A

AGkICULTURAL AND HOME ECONOmICS EXPERIMENT
STATIONo PROjEcT 175q. SEE ALSO SUMMARY REPOT*TAD-718 848,

USCRIPTORS; ($CIVIL DEFENSE SYSTEMS, ATTITUoES~i(OFA6LOUT SHELTERS. *ATTITuOSJ, QUES Tl0NNE5,SOC IULOGy Iu•J UE~ •A H~
(U)

THE STUOy INVESTIGATED RESPONSES HAUE BY ADULTS INDES MOINES, b01A, TO THL COMMUNITY SHELTERPLA.4 (ChP). A TOTAL OF V38 INTEaVIE4S ,ER4COMPLLTLDo ouIN• THL SToDy, THIS INCLOOEO ACEQUATE
CONTROL SAMPLES BEFORE ANO IFTER PUaLICATIOv OF CSPAS ,,ELL AS PANELSo ONE PANEL OA5 INITIATED mEFORE
CbPs OTHER 6ERE CONTINUED FWOM THE REStARCMERSAEAq.IER SOME FALLOUT PROTECTION SURVEY STUDy.THE CSP MESSAGE INCLUDEU A PLAN ALLUCATIN4 PWBLICFAL6OUT SMELTER$ TO RESIDENTS BASED ON PLACE OFRLSIDENCE, IT WAS PUBLISHED IN THE FORM OF a 12-PAGL SUNDAY NEWSPAPER ADVERTISING SuPPLtMENT.ATTtNTIUN GIVEN THE MESSAGE KAS ABOUT AvERAGE 61THSIMILAR SUPPLEMENTS (SLIGHTLY LtSS THAN HALF OF THETOTAL AUDIENCE), bUT COMPREHENSION OF TME P6AN *AS
Lv,*- ONLY SEVEN PERCENT OF OUR CONTROL SAMPLECUUULJ RECALL THE NAML OR LOCATION OF A SMELTERALLVCATEC FOR HIS USE AND ONLY fOUR PERCENT COULDRr.CALL HOh THEY 6LRE INSTRUCTED TO TRAVEL Tu THESmE.TLk. ACCEPTANCE RESPONSES WLRE LOW6 A SL)GHTINCHLASE *AS OBSERVED IN LEVEL OF KNOOLEDGE ABOUT ALOCAL CIVIL DEFENSE PROGRAM AND IN THE ANTICIPATORYDECISION TO CUNCURRLNTLY ADOPT PUBLIC O HOME SMELTERPtorECT;C-. ALTEqNATIVES IvE OlbPOSITIC•.AL '00DEL210 NuT HUL 6ELL IN PREIOCTING ATTLNTION Tu CSP& (%Jl

U.CLA 4SlFIED



UNCLASSIFIED

UDC REPORT IBXLIOGRAPHY SEARCH CUNTROL Nu, /4OML?

A~J-7J.d 359 1,3/13 is3 Id/3
NAVAL CLVIL ENGINEERING LAB PORT HULNE4L CALIF

DLSIGN PROCEDURES FOR SHELTLR ENTRANCE
STRUCTURES TO RESIST BLAST OVERPRESSURE AND
RADIATION EFFECTS- (U)

DESCRIPTIvE NOTEI TECHNICA;. NEPT6 NOV 69.JUN 70,

SEP 71 164P FERRITTOsJOHN He
NEpT. NO. NCEL-TR-736
PmO41 YFa8*S.*qO6.OOQI.OI

UNCLASSIFIED REPORT

PEScnIPTORs: (OOQONSs STRUCTURAL PROPERTIES),

(e9riiLTERsf, NUCLEAR EXPLOSIONSi ("CIVIL DEFENSE
zy!TLMS, SHELTERS), LOADING(MECHANICS$i

PRL$SURE, RADIATION HAZARDS, SHIELDING#
CONCmETE (U)

I|ENTIFIERS: OVERPRESSURE, HARDENED ENTRANCE
5TkUCTUREi, PLUM06O8 OPERATION (U)

THE REPORt FRESENTS EN41NEEMING METrtOOs TO OES1i4
mAkoENEo ENTRANCE STRUCTURES OF NUCLEAR OARFARE
ShE4TLRh TO RESIST THE EFFELTS OF $0Tt 6LAST
OvEOPHESSURE AND RAOIATION, THE DESIGN
OVEkPREbSURk LEVEL CAN ME DoTERMINEO FROM PROBABILITY

OATA, AND TmE ENTRANCE CAN BE SIZED TO ACCOw"OOATE
T"E REQUIR(D TRAFFIC FLOP- nIETNOS ARE PRESNTE')
TO LALCuLATE THE REFLECTED PRESSURE ON THE ENTRANCE
ocoU FOR VARIOUS ENTRANCE .ONFIGURATIOSI P&CEDURES
AhE 6jVEN TO DESIGN THE DOOR STRUCTURALLY To NS$IST
TrL APPL•tD LOAOD. RADIATION ATTENUATIOtN METHOOS

ARE PRESENTED TU EVALUATE TNE RIQUIREIENT FOR
ALtITIONAL S"iIEL0IN4 VARIOUS MATERIALS ARE

C€bIO£EREO to PROVIDE "ORE EFFECTIVE ECONOsCtCAL
SmILLOS. SUmeARIED OF DOOR TESTS PERFOR4(D iN THE
ORi'44110N PL0U4OMO TEST SERIES ARE GIVEN.
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UNCLASSI F IED

fjr ftLPORT BIBLIOGRAPHY SEARCH CONTROL N~s /ZO"L7

NAVAL CIVIL ENGINEERING LAS PORT HUENEMIE CALIF

COST-OPTIMIZATION STUDY OF SHELTER ENTRANCE
SIRUCTURE5 TO RESIST BLAST OVERPRESSURE~ AND
RAUIATION EFFECTS- (U)

idLSCRIPTIVE NOTE: FINAL NEPT. NOV 69-DEC 70,
z~EP 71 36P FERpITTOoJOMN Ma I

RLPTo NO@ NCEL-.TR-737
PNQOO; YFiesS34.00u140160j

UNCLASSIFIED NEPORT

SLIFTONS: tc.DOOHs, STRVCTWJRAL PROPEKTIE5).
(*SmLLTERSs NUCLEAR EXPLOSIONS)$ JOCIV1L DEFt.NSE
:ýYSTZM5, SH1ELTERS), PRESSURE, PROTECrIOý4, COST
LFLCTIVLNESsj STEEL. REINFORtCED CONCRETE#
PRvjlAMMjNw(CQmPUTERSI, KAUIATIGN 01AIANDu (U)

w l~ofhtIHlExS; OVEXPOE5URE, BLAST DOOMS, bLAST
PiES15TANT SHELTERS (U)

lT1L BLAST DOOR 1S AN ImPDRTANT FART OF TNt NUCLLAR
BLAST RLSISTANT SMELTER. THE~ dLAST vjOQN MUST dt A
mOVAdi.E Eý.EMENT RQUIRtINf A SUPPORT SYSTEM _tTN A
CyST VE.W1 SEN4SITIVE TO TWE oEI6MT AND aIMENSIONS OF
TME U00k. A COMPUTEk P404AP. KA5S 8&N ut.VELQPEO
AN, Is aAVIlod4E TO ST.A)V 96 DOOJR-r.TRfi4CE
CU-;INAtI~kS FOR vANIOVS gooj~ SIZ&S AN RADIATII.JN-
OvENP~SSVRZ 6EVELS9 TNE XE4ATIVE CJ.STS Of vAR!OUS
O'JZNS. LNTqA'4CESs AND DDOR.(tNRANCE CQOdINA1IONb ~A'E
OLE!- LVALU&TEo To OoTAIN THE ?I0ST CDQS?.kFFFjfVIVi
,CoIN.ATIONS. STEEL T EN5IoN MEOAE DOORS &ND
RNUIRCtO CONCRETE SLAd J~R ARE T14E HlOST

(CO.-0MI(AL. AERODYNAMIC TRVANQULAR OflStNUCTI3AiS
PLALA.O IN. FRONT Of A DOOR, SLOPLO DUORS, AN.-
uND40TECTLO oGoRS ARE THE xMUSr COiT-EFrECTIVE9
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UNCLASSIFIED

DOC REpORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZOML7

Au-71 3d62 131/ 113 Is/3 1/3

NAVAL CIVIL ENGINEERING LAS PORT HUENEME CALIF

USE OF AN tERODTNAMIC OBSTRUCTION TO SHIELD A
BLAST DOOR--RESULTS OF AN EAPERIMENTAL
MODEL TEST# (UI

ULSCHIPTIvE NOTE: FINAL REPT. jUN 7C-APH 71,
OCT 71 314P FERRITTO,*j Me I

RLpT. NO* NCEL-TR-739
PmO4: YF38-S34-00|-01-011

UNCLASSIFIEU REPORT

DESCAIPTOKS; (eRLVETMENTSO EFFECTIVENESS)i
iewOORb, BLASTi, (eSMELTERS, NUCLEAR
LEALUSIONS), CIVIL DEFENSE SYSTEMS* PqOTECT13N,
AFNOUYNAMIC CONFIGURATIONS, PRISMATIC BOOIES.
SHIEL4INbg MOOELSISIHULATIONSI, TEST
METINDS (UI
luENTIFIEkS; 9BLAST RESISTANT STRUCTURES. *BLAST

UOURS (U)

TkIANVULAk PRISMATIC AERCUYNAMIL OBSTRUCTIONS CAN
gL vSLO TO SHIELD A BLAST OUOR- THE OBjECTIVES OF
THIS PRQJLcT *ERE TU EVALUATE THE PROTECTION AFFORDED
8! AN OdSTRuCTIUN AND TO UCTERMINE THE RELATIVE AIDTH
ot UOBSTUCTION RAQUIRED TO PRoTLCT A GIVEN AIDTH 07
ENTRANCE* A STUoY NAS PERFORMED FROQM OIC"
SIMILITUDE RELATIONSHIPS *ERE DEVELOPED. A IERIES
OF TESTS AAS CONDUCTED IN wmICH A PROTECTED AND AN
UrPkOTECTED MODEL STRUCTUAE OERE SUaJECTED TO BLAST
*AVri FROM EAPLOSIV. CHARGEb. A 4S-DEGIREE
TklAN6U•Ag PRISMATIC OBSTRUCTION *AS USED To SHIELD
THE PROTECTED STRUCTURE. FIfTEEN VARIATIONS OF
010TH AND POSIIION OF OSSTRUCTION *ERE EVALuATEU,

RESULTS ShO* THAT AT TRE 100-PSI OVERPRESSURE LEVEL
AN OBSTRUCTION I DOOR-hEI[GT HIfH AND 2 DOoR-0I1THS
*lOt P4tCtD FROM I TO I OOON-HEIGNTS A*AY FROM A
STRUCTURE CAN REDUCE TkE PEAK REFLECTED PRESSURE BY
SUS* (AUTHOR) (U)
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UNCLASSIFIED

/ UOC REPORT? BIBLIOGRAPHY SEARCH CONTROL N(-,* /1011L 7

AJ- ,o732 51,4 13/13 15/3
AMERlICAN INSTITUTES FOR RESEARCH PITTSdJR6, PA

MODEL LAR(,E INDIVIDUAL SHELTER PLANS, (U)

DESCRIPTIVE NOTEI FINAL HEPT. I JUL 70-3U SEP 71'
-. UL 71 q9pP COLLINSsROBERT ;. iMANNo

ShEILA d. IREPT. NO. AIR-7780q'-7/71FR

CONTRACT; DARCZO-68-C-01Z2
Pk0.; OCO-II59F

UNCLASSIFIED REPORT

DESCRIPTORs: (eSHELTERS, eCIVIL DEFENSE SYST..SIo
MANAE•tIENT PLANNIN6, PENNSYLVANIA (U)
"IUtlT iFIERS; P 1TTStURGH(PENNSYLVANI A) IU)

Tht 40ALS OF THE PROJECT AEzE To DEVELOP AN
INOIViOUAL SHELTER PLAN (ISP) FOR OPERATIONS v•ITmIN
THE LAR4.E SHELTER, AND A REpORT DESCRIPTIVE OF THE
P'KQCSSES OF PLAN DLVELOPMENT. A #MODEL' STRUCTURE,
SATISFYINU -ý,iL CRITLRIA DESCRIPTIVE OF tLAR,,Ew
ShE6TEHb aAS SELECTED. T.'is BUILDIN4~ *AS SUAvEYLO
IN TERMS ýF STRuCTURE, bUPPLIES, FACILITIES. APU
ELuIPmENIT PERTINENT TO ITS FUNCTION AS A SrLTEN.
UTI-11ING THIS INFORMATION, AND LEVELS OF FIRE ANj
RADIATION AS ENVIRONMENTAL uESCHIPT0R5. SHELTER
mA1EH4EmENI ACTIONS AERE SENLRAYLO FO.R CRITICAL
S-ELTER SERVICES. ThESE ACTIONS %ERL FORMATTED IN
A SMALL FLIP CHART ARRANGto FOR EASY ACCESS.
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"UC REPONT 818LIOGRAPHY SEARCH CONTROL No. iZOML7

S•• •AD-73i 343 16/3 |3113

STANFORD NESEARCH INST MENLO PARK CALIF

EXISTING STRUCTURES EVALUATION- PART V;
APPLICATIONS. (U)

Ok.5(RIPTIvE NOTE: FINAL NEPT.,
SUL 71 I03P *IEWLECARL Ko jdOCKMOLTs

jA•l•S L.
CUNTRACT; DAMC2O-67-C-OI36
PKOJ: OCU-IIINFe SNI'-63U

UNCLASSIFIED REPORT

SUPPLLKENTARY NOTE: SEE ALSO PART Is AD-719 306*

OLSLIPTORS; (eCIVIL DEFENSE SYSTEMSo SmLLTENS),
(.*ALLSv VULNERABILITY)i (ONUCLEAR EXPLOSION
DAHA4ED BUILDINGS), PROTECTIONS PREDICTIONS,
bTRUCTURES, LOADING(MECHANICS), MATHEMATICAL
tIODELS, (LASS. STEELs REINFORCED CONCRETE,
SHELTERS (U)

IUENTIFIERS: PRIVATE RESIDENCES* BLAST PROTEcTION.
tVALUATION. OVERPRE3$URE. COLLAPSE-OVERPRESSWRE (U)

THE OJLCTIvE OF THE OVERALL RESEARCH PROGRAM 15 TO

ODvLtOP AN EVALUATION PROCEDURE FOR DETERHINING THE
StiAAS PROTECTION AFFORDED lY EXISTING (NATIONAL
FALLOUT SMELTER SURVEY$)-TYPE STRUCTURES ANO
PRIvATE RLSIOENCESo THE PURPOSE OF THE APPLICATION
PHASE OF THE RESEARCH %AS TU uSE Tm I'\TERIt

EVA6UATION TECHNIGUL TO PREDICT THE DAMAGE TO ACTUAL
NATIONAL FALLOUT SHELTER SURVEYS STRUCTURES,
PREVIOUSLY OEVELOPED MATHEMATICAL MDOE4S F~O

EXTERIOR "ALLS NERE USEU To PREUICT THE CJLLAPSL
OVERPRESSURE FOR SELECTEO STRUCTURES. THE REPORT
PREbENT$ THE REsuLTb oF THE DYNAPIC ANALYSIS OF THE

EXTERIOR AALLS OF ONE STRUCTURE LOCATED ON tmE
STANFOMU UNIVERSITY CAPPUS, AND FIVt STRUCTURES
LUCATED IN OETRIOT, MICNIGAN. IAUTHUR) (W)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /4OML7

AO-73s 94' 8/13 13113 16/3

NATIONAL dUNEAU OF ST ANDARDS OASNINGTON 0 C BUILDINW
RESEARCH OIV

EAHTH TLMPERATURES dENEATH FIVE DIFFERENT
SURFACEb* (U)

DLSCRIPTIVE NOTE: FINAL KEPT, HAM 69-FEe 7Q@
FEd 71 146P KUSUQAqT* ;

PKO: NBS-4212Q36@ OCD-12114
M(NITQR; NdS 10373

UGCLASSIFIEU REPURT

DLSC|IPTORs: (*SOILS, TEMPERATURE) (OFALLOUT
SHLLTERS, THERMAL PROPERTIESj, HEAT TRANSFER,
UNOLGROUNO STRUCTURES, UESI8 N, MATHEMATICAL
PRCOICIIUNo MEASUREMENT, MOISTURE# SURFACE
TEMPLRATURES, PROBESt CIVIL OEFENSE SYSTEMS,
THLHMOCOUPLES, GNASSES, SOLAR RAQIA'lION.
PAVEmENTs, TABLES (U)

IuEt-TIFIERS: SOIL PROPERTIES, SOIL MOISTURE (U)

THE NEPORT COVERS THE EAPERIMENTAL LFFOMT OF
MLANUOING, PHOCESSING AtiO ANALYZING EARTH TEMPERATURE
DATA BENEATH FIVE OIFFE4ENT SURFACE. SINCE THE
INSTRUMENTATION AND DATA PROCESSING PHASES OF THE
ENOLAWOk "AVE BEEN OESCRIbEU IN THE PREVIOUS N85
RLvvRT lOi2J ENTITLLO 'AUTomATEu EATH
TL:IPERATURE STATION', ONiLY THE ANALYSIS OF THE
DATA 15 GIVEN IN THIS REPORy. ANNUAL A.\D TVOICAL
DALY P6OTS OF LARTM TEMPERATURE UVUES dLAC.o mi|TE,
8A4L% SHORT GRASS, AND LONG GRASS SURFACES ARE
PA.bENTLO TOGETHER AITH THE SURFACE AEATHER
C€NhtITIQNS AND SOIL "oIbTURL CONTENT, IAUTkoR) 40)
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CORPORATE AUTHOR - MONITORING AGENCY

*-AMERICAN INSTITUTES FOR RESEARCH KIT.PITTSBURGH PA AD-722 242

AIR-77802-4/71-FR GARD-1479-F
P- E.XPLORATORY STUDY TO NON-CORRODIBLE DUAL-PURPOSE

DETERMINE THE EFFECTS OF PHYSICAL WATER CONTAINER.
HAZARD ON SHELTER MANAGEMENT AD-720 219
BEHAVIOR.

AO-726 456 GARD-1480-F
SHELTER OCCUPANCY STUDIES OF

AIR-77804-7/TI-FR VENTILATOR UTILIZATION.
MODEL LARGE INDIVIDUAL SHELTER AO-714 308

PLANS. 0 * 0
AD-732 514 GARG-1508-F

LIGHTING KIT.
SAPPLIED PARKING TECHNIQUES INC RESTON AD-716 360

VA 0 4 0
* 5 * *ARD-1509-FAPT-Il70 .IUNKlING SYSTC~e CONCE:PTS.

SHELTER POTENTIAL IN PARKING A0-722 2 S3

GARAGES.I
AD-715 416 OGEORGIA EXPERIMENT STATION

EXPERIMENT
*ARMY ENGINEER WATERWAYS EXPERIMENT - EPRMN

STATION VICKSBURG MISS 153-ViII-GES
* 0 0 STORAGE STABILITY OF CIVILAEWES-TR-N-71-2 DEFENSE SHELIER RATIONS.

DYNAMIC TMI.TS OF LARGE AD-712 365
REINFORCING OAR SPLICES.
AD-723 0%i WeORGIA UNIV EXPERIMENT DIV OF FOOD

WEFENSE DOCUMENTATION CENTER S N *
ALEXANDRIA VA TR-153-9-FS

S* S SSTORAGE STABILITY OF CIVIL
OOC-TAS-70-36-I DEFENSE SR4ELTER RATIONS.

CIVIL OEF-IRSE SYSTEMSI AD-726 965
SHELTERs. VOLUME I.,1-704 500 0XIT RESEARCH INST CHICAGO ILL

*e0KIAL AMERICAN TRANSPORTATION CORP FIRE LABORATORY TESTS. PHASE
NILES ILL GENERAL AWERICAN I,
RESEARCH OIV *A-713 017

GARNO-14765--F IITRI.J6151-PRAIR OISTRIBUTION IN SHELTERS DISTRIBUTION ev SLANYABLE
DUE TO KEARNY PUMPS ANO PEDAL CONSTRUCTION.
VENTILATORS. AD*-705 387

AD*-71b OS
* * * *ILLINOIS UNIV URBANAGAAO-14"8-F 0*

COLLAPSIBLE WATER CONTAINER NRSS-14
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A STUDY OF THE PENETRATION OF POLK COUNTY. IOWA. APPENDICES.GAMMA RADIATION THROUGH THIN SLABS AD-728 8RgORIENTED AT RIGHT ANGLES TO EACHOTHER. *KANSAS STATE UNIV MANHATTANAD-715 422 ENGINEERING EXPERIMENT STATION
*INSTITUTE FOR DEFENSE ANALYSES KEES-SR-92ARLINGTON VA PROGRAM ANALYSIS DIV A UNIVERSITY OESIGN STUDY OF* * * REDUCTION FACTORS IN TYPICALRP-P 762 AMERICAN HOUSES WITH FALLOUT

A SENSITIVITY ANALYSIS OF URBAN SHELTERS.BLAST FATALITY CALCULATIONS. AD-722 856
ADO723 139

*MICHIGAN STATE UNIV EAST LANSING*IOMA STATE UNIV AMES DEPT OF DEPT OF COMMUNICATION
SOCIOLOGY AND ANTHROPOLOGY 

* € '
RA CL -•THE HOME FALLOUT PPOTCCrION

RURAL SOCIOLOGY-al SURVEY AND COMMUNITY SHFLTeR PLANSDIFFUSION OF FALLOUT SHELTER - IN MICHIGAN: THEIR IMPACT ON THEINNOVATIONS- A STUDY OF PUBLIC AND GENERAL PUBLIC. FAMILYHOME FALLOUT SHELTER ADOPTION IN COMUUNICATION ABOUT CIVIL DEFENSETHE U. S. A. 1964t 196o. 196a. TOPICS: A REPORT OF TWO PILOTAD-706 238 STUDIES.
• • *A0-724 164

RURAL SOCIOLOGY-BSA A7• •THE HOME FALLOUT PROTECTION HFPS-3
SURVEY AND RE56LTING CHANGES IN THE HOME FALLOUT PROTECTIOoiSHELTER ADOPTION. SUMMARY REPORT. SURVEY IN MICHIGAN: ITS IMPACT ONAl)-7"24 727 TNE GENERAL PUBLIC#

• * * AD-716 924
RURAL SOCIOLO.Y-85R

THE HOME FALLOUT PROTECTiON ONATIONAL BUREAU OF STANDARDSSuRVEY AND HESULTING CHANGES IN WASHINGToN 0 C BUILDING RESEARCH
SHELTER ADOPTION, APPENDICES. DIV

A O O NSS-10373
KURAL SOCIOLOGY-86 EARTH TEMPERATURES AENEATH FIVESYSTEM AND PERSONAL VARIABLES DIFFERENT SURFACES.AS PREDICTORS OF INOIVIOUAL AO-733 g94

ADOPTIOn BEHAVIOR.
A*-718 as6 *NAVAL CIVIL ENGINEERING LAB PORT

0 0 0 HUENEME CALIFSOCIOLOGY-STA
PUBLIC RESPONSE TO COMMUNITY NCEL-TR-736SHELTER PLANNING: DES MOINES AND DESIGN PROCEnURES FOR SHELTERPULK COUNTY# IOWA. SUMMARY REPORT. ENTRANCE STRUCTURES TO PESIST ALASTALU-7- a'. OVERPRESSURE AND RADIATION EFFECTS.

•* 0 Ao-732 359
SOCIOLOGY-87B *e.PUfI.C RESPONSE TO COMMUNITY NCEL-TR-737SHELTER PLANNINGx DES MOINES AND COST-OPTIMIZATION STUDY OF

0-A
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OAK-URS

SHELTER ENTRANCE STRUCTURES TO ENVIRONMENTS.
RESIST BLAST OVERPRESSURE AND AD-708 574RADIATION EFFECTS. *0*

AD-732 360 EXISTING STRUCTURES EVALUATION.
NCLT • PART IV. TWO-WAY ACTION WALLS.NCEL-T0-739 AD-719 306USE OF AN AERODYNAMIC • * •

OBSTRUCTION TO SHIELD A OLAST DOOR-- EXISTING STRUCTURES EVALUATION.
RESULTS OF AN EXPERIMENTAL MODEL PART V: APPLICATIONS.
TEST. AD-733 343*0-732 *0-3334ARDGE32 NA L LSYSTEM 

DEVELOPMENT CORP SANTA MONICA*OAK RIDGE NATIONAL LAO TENN CALIF

ORNL-TM-2Q!7 SDC-TM-4213/Oo,/QoSYSTEMS ANALYSIS OF U. S, CIVIL FURTHER STUDY OF THF ADOFTION-
DEFENSE VIA NATIONAL BLAST SHELTER DIFFUSION PROCESSES IN fEVELOPYFNTSYSTEMSP OF SHELTER IN NEW CONSTRUCTION.

AD-701 763 A*-703 935

*PENNSYLVANIA STATE UNIV UNIVERSITY *URS RESEARCH CO SAN MATEO CALIF
PARK DEPT OF ARCHITECTURAL • *
ENGINEERING URS-7v3-6

* • a ANALYSIS OF THE EFFFCT OFTHE FEASIBILITY OF AUGMENTING* SHELTER OPENINGS ON BLAST
BELOW-GRADE SNELTER HAOITABILITY PROTECTION.
WITH CONDITIONED AIR. AD-724 710

AD-701 142 0e.

URS-?96-4*PITTSBURGH UNIV PA DEPT OF DAMAGE TO THE DRUG INDUSTRYSOCIOLOGY FROM NUCLEAR ATTACK AND RESULTINGNEQUIREMENTS FOR REPAIR AND
THE PUBLICS PERCEPTION OF RECLAMATION.

LOCAL CIVILIAN DEFENSE EFFORTS AND AD-714 404
FACILITIEbo

AD-7 T 118

*AIESEARCH TRIANGLE INST DURHAM N C
OPERATIONS RESEARCH AND ECONOMICSOzy

AT I-R-lU600-F
VENTILATION KIT APPLICATION4

STUDY.
AD-T06 8649

*STA•ORD RESEARCH IkST MENLO PARK
CALIF

VENTILATING AND MINING
PROCESSES IN NONUNIFORM SHELTER
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SUBJECT INDEX

*AIR CONDITIONING EQUIPMENT
FALLOUT SHELTERS ATTITUDESFALLOT SHETERSTHE HOME FALLOUT PROTECTIONTHE FEASIBILITY OF AUGMENTING SURVEY AND RESULTING CHANGES I
BELOW-GRADE SHELTER HABITABILITY SHELTE ADOPTING SMARGEP RN
WITH CONDITIONED AIR.- SHELTER ADOPTION. SUMMARY PEPORT.-

SAD-701 132 AD-724 ?27THE HOME FALLOUT PROTECTION

*ATTITUDES SURVEY AND RESULTING CHANGES I'j
FALLOUT SHELTERS SHELTER ADOPTION. APPENDICES..

PUBLIC RESPONSE TO COMMUNITY AD-724 728
SHELTER PLANNING: 1OS PUBLIC RESPONSE TO COMMUNITY

SHLEMOINES AND SHELTER PLANNING: DES MOINES ANDPOLK COUNTY v IOWA. SU MMARY 
D S M I E NREPORT.. POLK COUNTY, IOWA. SUMMARY

AD-728 848 REPORT.*
PUBLIC RESPONSE TO COMMUNITY AD-726 848

SHELTER PLANNING: DES MOI.ES AND SHELTER PLANNING: DES T OINS C TOPOLK COUNTY . IOWA - APP EN DICES .*SH L E P AN I G
A0-728 ES.POLK COUNTY. IOWA. APPENDICES.*

*BEDDING AD-728 8•9
FALLOUT SHELTERS BEDDING

BUNKING SYSTEM CONCEPTS.* BUNKING SYSTEM CONCFPTS..
AD-722 243 AD-722 243

"*EHAVIOR BEHAVIOR

CIVIL DEFENSE SYSTEMS SYSTEM AND PERSONAL VARIABLrL AS
SYSTLN AND PERSONAL V;RIA8LES As PREDICTORS OF INDIVIDUAL ADOPTION

PREDICTORS OF IND UBEHAVIOR.N
BEHAVIOR* . IVIDIAL ADOPTION AD-718 256
A0-718 258

BIBLIOGRAPHIES
INREAT EVALUATION CIVIL DEFENSE SYSTEMS:

AN EXPLORATORY STUDY To SHELTERS. VOLUME I..DETERMINE THE EFFECTS OF PHYSICAL A0-704 500
HAZARO ON SHELTER MANA6ENN
REHAVIOR. BUILDINGS

AD-?26 O56 DISTRIBUTION OF SLANTALE

CONSTRuCTION.A*BIBLIOGRAFNIES AD-705 36-1CIVIL DEFENSE SYSTEMS

CIVIL DEFENSE SYSTEMS: FALLOUT SHELTERS
SHELTQRS, VOLUME I., DIFFUSION OF FALLOUT SHELTEq

A L-TES VO0 INNOVATIONs. A STuDY Or PUnLIC ANO
HOME FALLOUT SHEL'!R ADOPTION IN

*BUILDINGS TifE U, S. A. 1964# 1966- 1968.*SIATZSTICAL ANALYSIS A*-706 238

DISTRIBUTION Or SLANTABLE VENTILATION KIT APPLICATIONDONSTR-t7T05 .e STUDY..
0-705 38? A7*006 849

IVENTILATING AND MIXING PROCFSSESOCIVIL NSl sSTEST. ZNNUNIFGRM SHELTER
ENVIROmEN S.
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AD-708 574 OF SHELTER IN NEW CONSTRUCTION,*SHELTER OCCUPANCY STUDIES OF AD-703 935VENTILATOR UTILIZATION.. EXISTING STRUCTURES EVALUATION.l AD-714 30d PART IV. TWO-WAY ACTION WALLS..A UNIVERSITY DESIGN STUDY OF AO-719 306
REDUCTION FACTORS IN TYPICAL DESIGN PROCEDURES FOR SHELTER
SHAMERICAN HOUSES WITH FALLOUT ENTRANCE STRUCTURES TO RESIST RLASTSHELTERS.* 

OVERPRESSURE AND RADIATIONA0-722 856 EFFEC1S.*AN EXPLORATORY STUDY To AD-732 359DETERMINE THE EFFECTS OF PHYSICAL COST-OPTIMIZATIOI STUDY OFHAZARD ON SHELTCR MANAGEMENT SHELTER ENTRANCE STRUCTURES TOBEHAVIOR.* 
RESIST BLAST OVERPRESSURE ANDAD-726 456 RADIATION EFFECTS.*

FEASIBILITY STUDIES AD-732 360MODEL LARGE INDIVIDUAL SHELTERSHELTER POTENTIAL IN PARKING PLANS..
GARAGES.* .I ,

AD-715 416 -_.EXISTING STRUCTURES EVALUATION.PART V: APPLICATIONS.*
LIGHTING EQUIPMENT 

*0-733 343

LIGHTING KIT.*
A0-716 3Mo WATER TANKS
-NUCLEAR EXPLOSIONS ,,!CLLAPSIBLE WATER CONTAINER

ANALYSIS OF THE EFFECT OF AD-722 242
SHELTER OPENINGS ON BLASTPROTECTION.T 

E
:A-724 710 WCONTAINERSi / 

WATER

SPUBLIC OPINION NON-CORRODIRLE DUAL-PURPOSEWATER CON2TAINER.*
THE PUBLIC'S PERCEPTION OF LOCAL AD-720 219CIVILIAN OEFLNSE EFFORTS ANDI / FACILITIES-*AC171LI Ile *COOLING * VENTILATING EQUIPMENT

T O L PFALLOUT SHELTERSTHE HONE FALLOU( PPOTEC•lilj VENTILATION KIT APPLICATIONSURVEY ANU COMMUNITY SHELTER GLANS STUDY.s
IN MICHIGAN: THEIR IMPACT ON THE A0-706 849GENERAL PUBLIC. FAMILY
COMMUNICAIION ABOUT CIVIL OEFFNSE P$UMSTOPICS: A REPORT OF TWO PILOT AIR OISTRIAtUTION IN SHELTERq DOESTUDIES.- 

TO KEARNY PUMPS AND PECALA0-72'. It.'. 
VENTILATORS.*

SHELTERS AD-715 4O5
SYSTLMS ANALYSIS OF U. S. CIVIL OCISASTERS

DEFENSE VIA NATIONAL RLAST SHELTER ATTITUDES: • 
SYSTEMS.eAY-TE 7S3 

THE HOME FALLOUT PROTECTION*0•-701 763 SURVEY IN MICHIGAN: ITS IMPACT OnFURTHEO STUDY OF THE ADOPTION. THE GENERAL PUOLlC,.
DIFFUSIoN PROCESSES IN DEVELOPMENT A0-718 924
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e0OORS ANALYSIS OF THE EFFECT OF
BLAST SHELTER OPENINGS ON BLAST

USE OF AN AERODYNAMIC PROTECTION.*
OBSTRUCTION TO SHIELD A BLAST DOOR-- AD-724 710
RESULTS OF AN EXPERIMENTAL MODEL
TEST.* CIVIL DEFENSE SYSTEMS

AD-732 
3
b2 THE HOME FALLOUT PROTECTION

SUPVEY AND COMMUNITY SHELTER PLANS
STRUCTURAL PROPERTIES IN MICHIGAN: THEIR IMPACT ON THE

DESIGN PROCEDURES FOR SHELTER GENERAL PUBLIC. FAMILY
ENTRANCL STRUCTURES TO RESIST BLAST COMMUNICATION ABOUT CIVIL DEFENSE
OVERPRESSURE AND RADIATION TOPICS: A REPORT OF TWO PILOT

-EFFECTS.* STUDIES.*
AD-732 359 AD-724 164

COST-oPTIMIZATION STUDY OF THE HOME FALLOUT PROTECTION
SHELTER ENTRANCE STRUCTURES TO SURVEY ArJD RESULTING CHANGES I4
RESIST ULAS

T 
OVERPRESSURE AND SHELTER ADOPTION. APPENDICES.*

RADIATION EFFECTS.* ADT724 728
AD-732 3uO

COOLING + VENTILATING EQUIPMENT
*ORUGS VENTILATION KIT APPLICATION

INDUSTRIAL PLANTS STUDY.*
DAMAGE TO THE DRUG INDUSTRY FROM AD-706 849

NUCLEAR ATTACK AND RESULTING
REQUIREMENTS FOR REPAIR AND DESIGN
RECLAMATION.- A UNIVERSITY DESIGN STUDY 0O

AD-714 30' REDUCTION FACTORS IN TYPICIL
ANERRICAN HOUSES WITH FALLOUT

*FALLOUT SHELTERS SHELTERS.*
ATTITUDES AD-722 856

PUBLIC RESPONSE TO COMMUNITY
SHELTER PLANNING: DES MOINES AND FIRE SAFETY
POLK COUNTY* IOWA. SUMMARY FIRE LABORATORY TESTS. PHASE
REPORT.* I.*

AD-728 848 AD-713 017
PUBLIC RESPONSE TO COMMUNITY

SHELTER PLANNING: DES MOINES AND FOOD
POLK COUNTY- IOWA. APPENDICES.* STORAGE STABILITY OF CIVIL

AD-T28 849 DEFENSE SHELTER RATIC'IS.0
AD-712 365

BEOOING STORAGE STA~tILITY OF CIVIL
DUNKING SYSTEM CONCEPTS.. DEFENSE SHELTER RATION%.*

AD-722 243 A0-726 965

BEHAVIOR LIGHTING EQUIPMENT
SYSTEM AND PERSONAL VARIARLES AS LIGHTINS KIT..

PREDICTORS OF INDIVIDUAL ADOPTION AO-716 360
BEHAVION.4

AU0-718 256 MANAGEMENT ENGINEERING
AN EXPLORATORY STUDY TO

&LAST DETERMINE THE EFFECTS O0 PHYSICAL
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HAZARD ON SHELTER MANAGEMENT STORAGE STABILITY OF CIVILBEHAVIOR.* DEFENSE SHELTER RATIONS.*AD-726 4b6 AD-712 365
STORAGE STABILITY OF CIVILPUBLIC OPINION DEFENSE SHELTER RATIONS.*

DIFFUSION OF FALLOUT SHELTER AD-726 965
INNOVATIONS. A STUDY OF PUBLIC ANDHONE FALLOUT SHELTER ADOPTION IN *GAMMA EMISSION
THE U. S. A- 1964. 1966@ 1968.. SHIELDINGAD-706 238 A STUDY OF THE PENETRATION OF

GAMMA RADIATION THROUGH THIN SLABSTHERMAL PROPERTIES ORIENTED AT RIGHT ANGLES TO EACH
EARTH TEMPERATURES BENEATH FIVE OTHER,*

DIFFERENT SURFACES.* AD-715 422
AD-733 944

*INDUSTRIAL PLANTS
VENTILATION NUCLEAR EXPLOSION DAMAGETHE FEASIBILITY OF AUGMENTING DAMAGE TO THE CRUG INDUSTRY FROM

BELOW-GRADE SHELTER HABITABILITY NUCLEAR ATTACK AND RESULTINGWITH CONDITIONED AIR.* REQUIREMENTS FOR REPAIR AND
AD-701 162 RECLAMATION-*

VENTILATING AND MIXING PROCESSES AD-714 304
IN NONUNIFORM SHELTER
ENVIRONMENTS.* *INDUSTRIESAD-T08 574 NUCLEAR WARFARE

SHELTER OCCUPANCY STUDIES OF DAMAGE TO THE DRUG INDUSTRY rROMVENTILATOR UTILIZATIOt,. NUCLEAR ATTACK AND RESULTINGAD-714 3u8 REQUIREMENJTS FOR REPAIR ANDAIR DISTRIBUTION IN SHELTERS DUE RECLAMATIOu.s
TO KEARNY PUMPS AND PEDAL AO-714 304
VENTILATORS.*

AD-715 405 *KILL PROBABILITIES
WATER SUPPLIES URBAN AREAS

A SENSITIVITY ANALYSIS OF URBANNON-COPRODIHLE DUAL-PURPOSE BLAST FATALITY CALCULATIONS..
WATER CONTAINER.. AD-728 139

AD-T20 219
*LIGHTING EQUIPMENTWATER TANKS FALLOUT SHELTERSCOLLAPSIBLE WATER CONTAINER LIGHTING KIT.*

KIT.* AD-716 360AD-722 2%2

SMANAGEMENT ENGINEERING
*FIR U SAFETY FALLOUT SHELTERSFALLOUT SHELTERS AN EXPLORA T

ORY STUDY TOFIRE LABORATORY TESTS. PHASE DETERMINE THE EFFECTS OF PHYSICAL
I.. HAZARD ON SHELTER MANAGEMENTAD-713 010 BEHAVIOR.*

*FOOD AD-726 456

STORAGE SMATHEMATICAL MODELS
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NUCLEAR EXPLOSION DAMAGE FACILITIES,*A SENSITIVITY ANALYSIS OF URBAN AD-711 118BLAST FATALITY CALCULATIONS.*AD-728 139 
*RADIOACTIVE FALLOUT

*IETAL JOINTS FALLOUT SHELTERSSTRUCTURAL PROPERTIES 
A STUDY OF THE PENETRATIONl OFGAMMA RtOIATION THROUGH THIN SLABSDYNAMIC TESTS OF LARGE ORIENTED AT RIGHT ANGLES TO EACHREINFORCING BAR SPLICES.* OTHER,.AD-723 045 

AD-715 422
*NUCLEAR EXPLOSION DAMAGE *REINFORCING MATERIALSBLAST 

JOINING- EXISTING STRUCTURES EVALUATION. DYNAMIC TESTS OF LARGEPART IV. TWO-WAY ACTION WALLS.* REINFORCING BAR SPLICES.*AD-719 306 
AD-723 045

BUILDINGS *REVETMENTS
EXISTING STRUCTURES EVALUATION. EFFECTIVENESS

PART V: APPLICATIONS.* E OFTANER NAD-733 343 USE OF AN AERODYNAMICOBSTRUCTION TO SHIELD A BLASr "OcR--
RESULTS OF AN EXPERIMENTAL MODELMATHEMATICAL MODELS .TEST.*A SENSITIVITY ANALYSIS OF URBAN AD-732 362BLAST FATALITY CALCULATIONS.*

AD-728 159 *SMELTERS*NUCLEAR WARFARE 
CIVIL DEFENSE SYSTEMS

INDUSTRIES CIVIL DEFENSE SYSTFMS:SHELTERS. 
VOLUME I.*DAMAGE TO THE DRUG INDIISTRY FROM AD-704 500NUCLEAR ATIACK AND RESULTING MODEL LARGE INDIVIDUAL SHELTERREQUIREMENTS FOR REPAIR AND PLANS..RECLAMATION.* 

AD-732 514AD-714 304
URBAN AREAS 

FEASIBILITY STUOIE,
SYSTEMS ANALYSIS OF 1). - CIVIL

A SENSITIVITY ANALYSIS OF URBAN DEFENSE VIA NATIoG;AL BLAST SHELTERBLAST FATALITY CALCULATIONS.. SYSTEMS.,AD-728 139 
AD-?OI 7,.3

*POPULATION
ATTITUDES NUCLEAR EXPLOSIONSDESIGN PROCEOunrS ýOR SHELTERFURTHER STUDY OF THE ADOPTION- ENTRANCE STRUCTIJRES TO RESIST RLASTDIFFUSION PROCESSES IN DEVELOPMENT OVERPRESSUmE AND RADIATIONOF SHELTER IN NEW CONSTRUCTIONJ, EFFECTS..AO-703 9•5 

AD-732 359
*PUB1LIC OPINION COST-OPTIMIZATION STUDY OF

CIVIL DEFENSE SYSTEMS SHELTER fNTRANCE STRUCTuRES TORESIST BLAST OVERPRESSURE ANDTHE PUULIC-S PERCEPTION OF LOCAL RADIATION EFFECTS.*CIVILIAN DEFENSE EFFORTS AND AD-732 360
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USE OF AN AERODYNAMIC I.*
OBSTRUCTION TO SHIELD A BLAST o0OR-- AD-713 017
RESULTS OF AN EXPERI54ENTAL MODEL
TEST.* *URBAN AREAS

A*-732 362 KILL PROBABILITIES
A SENSITIVITY ANALYSIS OF URBAN

PLIC OPINION BLAST FATALJTY CALCULATIONS.*
THE HOME FALLOUT PROTECTION A0-728 139

SURVEY IN MICHIGAN: ITS IMPACT ON
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AO-716 9z4 FALLOUT SHELTERS
THE FEASIBILITY OF AUGMENTIK.r

REINFORCED CONCRETE BELOW-GRAOE SHELTER HABITABILITY
DYNAMIC IESTS OF LARGE WITH CONDITIONED AIR.*

REINFORCING BAR SPLICES.. AD-701 132
A0-723 0%5
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URBAN AREAS VULNERABILITY
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EXISTING STRUCTURES EVALUATION.
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